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c_jL£ ^1 4_^Lq 4_^U. ^ 4-u^jJI 4 i"<U <jj 

4, rtU">U tL»j_5t_JI (JLatjO t _ r ^ ^^yj». jjj *S>" 1 1 j <jy jq.lfcJI 
JijjoJI <u mil jj^i-J 4j|j . lLiLuj>J1j 4j1jjJLj ^ 

4j|j>jJ1 ^jLl Ojj 4_ 1 uJL.tl ^JI_jl!I CjIj — j-JLit o 



(^^hlJ! &jL2JI r Ut £L2 Iju* chjj-^ jjt < Cr -4 a J1 ^^UJI 

l}_3Lvj L^al j> l_iLTi£L1I Ijuk JijjLstj q\ J^aljj m^JI ^ lr. oLlLSj iju^l ^U: 

iSiJ .>JI JL^>JLI Ijuk ^ 4jL^cj1 ^ <JiL>Jl (jr^J-^ j^JjlJSjlII ^Vl j * "l-lhj 



jjl^jj Jai J LAjI <jJ J\ 

J^x1 J JjJU ^^,111 «l J^>"< jin ^tl 



j ' jJsj i2bj, 4u*-JI j. /'j «L^j^^Jl 
> <-u-uL_u1 4j (JjLojJ i^il i i'i £ya 4 ioinn U J jL ^ le i , s^t-m t ^ 



4 j « lt .11 4_j_^iL>J1 j & c_»L_^JI I j & 4_j <u*t Jl_j^j L_4>»3 

CaJjSH \ iUwL>. _ L-Jall 2Lti£ JLl*& 



■ 



tjjjlajl i^jtj^Lj ^ ^jj. m. .a Jj-ifj f*-^ * a- J l 



4jJ^t_>Vl ^.U"li Iju Jl9j t 4_oL>- A^uaJa ^jajj (jl 

jJujj .4_t*Ldj 4_Laj^j>- 
^d- 3 cr^ jj y " o j-}-^. LajL^j \ Q mi "i t u 4 4_jJL11! 

<-fll r tl 1 <H mV .(The Genomic Era) £ ^^"^ ^ "'l 

- ^ ~ v f. ««j.iijtjM, jjlJI J. y; mil 



S^Jo^ ^ 4^ojjM^tl 4Jdit 4_3 ^ T ^ .nti h vn'«jj .(The Genomic Bomb) 

4_«j^>Jl IjjLfl j L*. JLB jijKjif) ^Ull ^ 4 t j\wJI ^LvjjJI oJLfc q[ kuVI 

j^ujuJ! I JL6 Lbfc-Jo 

Jj.rt'noU JLj! jJl t_al «.hVCVI I Jufc 4 rtfl-fcj (j I ^-4U La eri^' cO^' 

v _>Aaj (^Ju clru £-^J iL__>L_j£U I I jufc 4_i L j j*C rt "11 O I Ju «(JyJ f " .'^ 

<_£ JJ*1 1 <g>3j <--JoLi*_J dJLfl « Luli » i>fj»aV J-oJI ^jjJl ^ t mj 11 £ys oLoVl 
j, La" 1 t (J^J iCjLL) tli^lj «U Ci, a ->of L^jV '^>->J C (j i ^yJI 1 ^ <r (Jj->oj LAj^tJb 

LujL V^jJI^V L* 

t.liLilt JlU /«J jjl uu^aiu 
1 i j U r I <^jJ1 Lr laju UjIj 

JjLjLa j^JlAj-C. td«Jj,->JI 4j|jjJ1 ^Jlc (jou-uj-a jJjj (j! J_jl3 CjLoVI oJLA tlJL^ 
<^.l<r 4 a t a~*. t<.t^.< n t ^-uslj ^JSLjo njj L^JL>> ^jL-cui^ i^j-u^uJI C tlJt^j 

J. Q - l-L J, l XI c_jL>oVI ^ L^lJjJ-oi^j £i*L>JI tfjL5l^V La>^ 

oJJb Ct&,j*l ( <-jj t" ( <> I (_ ? -ut 4<i j,rt>.JIj . 4j^j V I £yC Jjj.i dtl *MI ^If, 
La Lr Lc JL <aJL t j jj.ti.fjw Jo J—>o ^j! t _ 7 ^Ssj i 4 j.fllf, 4_d_j_5_>. (Jj-^ Sl^JLI 



■i 



^ys r,\* \jtL&a .tiUi ^ya 3lj_J) 2Lfl>Lc V jl t c_*_u^xj J^>^ 4 j U t j 

ojrtuM 4^j. .«-1 4"» m 'i JjfcjJt! jjt-utl I JLA Juli 4_^L_v i( j£L<iiJ JL^a Lr 3 4j!jjJ| 
Lt^ J J J ^ >J j-'tJ (j^-S ji^ jJi L$J jnftj m m£j n< j 11 j*j)*n >-U 4_ulj^Jl 

O* IjJaj ji£f Uj) tLUjJI bf 1 'f i^L^a JL£.Luf J>al l4 jljn"< f ..U LuLp* 

4_l*_aI ^j-o L$J U i4_l^1«J1 Jpl ^ >Jl (j^tJ (U mi j U ^4^)1 ^ir (1 JLA 
V j-jaV itju* Lj ^ ir»,r ^ lS>^ Sljil ^Jj^J V ^^SJj i4_l*-*Jt LoLj_>. ^ 

^cLlII ^jU"i . u j Laj *4j 4 njn*»JI ^Jlfll (j I CjJjL>- ^ < Jj i^^al i^lVVi 

<jf „l<i1 r I ^j-uV t J uii i d U ijr£. tfjj} < (j| L«J 1 1 JLA Ijj i r>r Lr fl 4^_uL>u 

^1 4j<vM1 jlS^Vi t 4U..itfl 4jlL i<Cwl ^1 Jiij J I ^^jtll ^cJUJl jjj 

^Jj mi a 1 (j U -r j ^pJI 4 i <i frVl ^yJl ^j-jJI ^jLdJI 4__ljI jj! C-JjL^^ 
4 tTt 't i n U 4j1 n j j Ul J (2LuijjJ1 5j n mi T I Jj>- <JilJj) Lc_i nijTI ^j>!j ^.H 

(j! JLac-j-i-u i Lr Jj-«JI ^JUil (jr fl CjI m^U i _ jr ic ^lLallj . 1, <!■>• CjL^a"! t n U ^^lc 
CjLc j_udjJ.1 alut (JlLa <*'i , a- j" <_pJt c-tliSJI t—dVt ^j^Lj jl iCjLIjo cLIIJlA 

t-^SJI ^ Ijla (j^ ^> a "i f -t <jr^L^ tiJJjJj i*_)L^L!l I jua» L^JjLHj 

(J j iri 'i i.aU (Jo^J i?J-C 1 i ilaJ i ( _ y j^jtjj |^jLii! j-lm£J) 4jj^ <xU j^IjUj <j1 (--iJfcJ 

4_iUI ( ?im.< *i: m .-w <(J jj., miaJI Oj-^' ^jL^j ^ 4j^.,u ,11 4 "U V ^jJI JjU^I 

I j r a 4j La j i^^jJLj^Jl j <^tlLi (jr _a-tu»j La i n'/Sf I ^JLjlII Jj^>-Jj A^jJLljjJI 
^1 C^jJaj ^j^aUkJI f j^>Ji . j^j iTu-Jl J i !i " mi U ^^i-C 3j-iLua CjIj-jjIj 

L4-) i"ii" ^ (^pJl 4_«i!l 4_flj_aJ, 4 y j "<*i L4J l_> 1 di\ n j 1 U"tl (j^JU 

i^aloJll jij-^y ( _ ;r i : t>Jt jnjV mm tL ^L-SJ! iJ7 l^- LujJL^ u 1 y'n ^ylJl LuLp. 



^jjIj-jiJl . j^j^L-itl jj) U" T I LAj^jjLjj 4.Lix->JU 4JLljJ1 ( Jjo|^£.j ^jJLt^Jl 

1 i ^ g > ^ ^IjJI jjU"< U (Genetic Medicine) oljj^JLt t >f U; ^ o m n 
4 ,"i j <i . n") >jS-^ L« SJaLj-u^j Sjujl^ (3>Iaj i g i >JLtj 4_jj 1__>j1 oVjLj>JL1 

^ftj ^^ylJl 4__U_lJL>JI 1 mi '( 1, 1 L}L_>. OijL_Sj jj] jS~<^ 1—4^ «3 J M 2Lvlj^>J1» 

LJLv 1^ mi j ^pJl j Lq^L V 1 ■ U . uy-A 4JU0L o < <j" ^ylll JjL^JIj 
t4i*.jicj.MiJ1 <LL>.j^o J^L^- I^j'iUj ^yllJl JfTl mi I, I {y* 4_JL_>. ^^£0 <j1 ^jlc ; J^Jol 
idjI^-jLol^ aJuiljJu ^Lt^LL-u^l ^jua^a C<->^^X- ^-toL*JI *.j->JI ^y&j 

.oL^vi £i < 'i m m,v ^l^ji o^u>ai 

tJ ^.<-nJ La JjaJLst-ll 4jjL>JI CjVjL>JU ^-C ^ <5,i g: ^jLskJI ^J_>JI duJL>oj 
^.Vjjfc ^jfc (Sjl t miJI ^1 j! »1 n M.tl ^Jl) Jj-ftj>Jl <_ . 1 Ijuk SJiLlS ^Jj" j < » 

<J^>JI *f*>^' i ^ <?l >-*-' Lj^JL» j^yjJl ^^LiJLs LjJ3_A (Jr\ mi "KJ ^<U (jjjJl 

5jLcV 4_still 3 j jj-cbJ I i4jjJL>Jl dil j 'f fV*< 1 1 jjj <±uJl>JI l^L>-^ J^P^^^ 

«btUtl 3 j j^_u=J l ^j^-^ * LaLj^^ju ^ylll 4_uil o" ^Vl j^JI ( j-oju jJaiJl 

^oltJI jjJojJJ 4_5t-Llu Cjjj^j ^ylll 4_l£^L^V1j 4_uj_jLdJlj 4 .lT-j-^JI t_-tjlj->JI 

subtil jLS^Vl 

(jjj »1 <i Irj (jrujjjLS /ys <jlj— i]| ^LJLua Jl o r ) JjJLjv oLjjJj! -^Ir. 4--cUI 
. JUJ.I I julb ^ 4-la^LjVI j Lul t u. ( .o>Lu ^1 5Uj>U1 



^JL-ojI j^yJjLfl I jJ j (4JL&I jjjJj ' ^ ATI c-^-ui-i (J^a^oJl (j Lis • • • I— 

c-il-v SjuaLv (jjijjj -ijjfcjJa _ll>-4-u jiAstA jjj^jJI IiLIj_uV1 ^Jl (jLajjJlj j£1A]Lj 

Jb)JI Jj-t-j-u (^li j^jJI jLL*Vl ^O-T^JI 4jlaLv t</ UII 4-J£ iAj^pJI 

\ IlA cljp! m 'v ^ i ii rn (jr ^ jjVl i- nla! LgJ ^jL^ i J^\ S^LlJI ^jljb (^JUjjJo 
4-il!l (j-ujJUa ' jjj^- "r m( Ly l£. Illj-LduVl JjJ>^>JI j 51 miILj ^JUut L*£ .<±».ff- jU 

m_alkhalaf@hsc.kuniv.edu.kw i^j^p&Vl ju^JI Lr k. <_jLiSJ! Ijla 

<cV 



<uW$ <&\}^\ fAk f ' 



4 — j — * alj 3jj 1 (j? I ^ <n <-_kfllj A 

i^LcajVI ^1*JI Ijuk <->l>la (j^J' <-»lj^U"lt 

j» 



SLcj^». tlxjJL>- ^ ^AO |*Lc . I JlA Luojj ct^** 



Jua fcLol tJI ^jLf* 3juJl_>- 4 j o l.r 4_2jj_Laj ^j>JLI c_al rV< *CI i juji_>. 

4_<i 4^ jTl^ t j t~n \ T I ,g^>. ^j^. dj*_L<p (^^lll «I .<j . J» Jl 3jLo ^gj)"-">o 

jua cull^ Sj-l» ^ja ^^Ja^.^. <Ulr ^-^Luol L^jJa^ t ^gj ( * < T I 

, \ rVg .«Jl <"<r llr>-< ■ »1 liUjuj L^j^jI /ya Ashanti 4_LaW! t ^ ^ , - , I , ^ ^ 

^jiiJI I Jl_» t < tajiajLa g^jVl ^yS ^ n J2f> ^Lju «UJI Jj-flJ 
CjI j, 4i i «T! l jLo I j^JLaJl (J^^ : I — i^ijj Jij * (^ * :Oj__iSLjL«Jl Sjj_<uu) 

Jjus! (Scientific Research) u 't t t W cLal iJJI J^f ^ ^IjJdl Ijuk 

t JL^JLI I jla ^ juIj jjj JjI jVl vj-^I j gj ^| M i olt (jL^ juaj 3l j ^ll 

t^jin tfJ.ll 1 1 m >-i) ^>jIj i^jLp- jjL>-j j&s £j\ ^IjllII ij:r iJ JLo^ 

5jLua-3»Jl 4_j CjJ_j-cj JlJI <_ 3 _$JL*Jl ^ JL-SJlll <jr 3 j j_l5T jjj (J^J 

C <■« (.u J l^ltl 1 JLA i^j-^O^Jl 4L^Jt3 (JJJ^9 (JM-^- 4_J_4^1_<_oVI 4_uj-jlJI 

. \ 7i *^ i 4 ti j i La"t i cL^aL^ 4 "( «t ^ *<^j 1 1 JuJI Ijuk L£Lj^_aI La J t j O-^J ^3 J 3 ' 
lj_jajL^ ^j-J Idl (j^'i ^L-Jlj vLaltJI C^aj^j t±oe_jJI j-^lj^a Ji>> ^1 t— il .^'J 
^JT '*"^J ^u^ilJI I JLA u^_5U ^ojj *(3i>JI 4 m g ^j-C 5ju_L^ I j 1^3 1 4-jj ( mjU 
JjusVl ^ (^i U Jjjij Jui^l ^JLaJI (jlSLa *4_ujj j I 4_x£)j^ jl>.|jj^ j| '■ij^^ 

^jlJI j ..j^jJI » u mi T I jLia I jl-SIaj iJj-oVl 4jjlJj_JI c^jL^j 

4 4_aL^ 4_cIjjLj ^JjuJI y& i Ju^lj jj^i j! t 5juxlj 4_<j1 ^1 ^ o "lu ^jl (jSL/u V 



ftJfeJl mLSJI jMkJ ~*t)j*§ aUaif Uk : f9***Mf 

^ l j \ T» ^ mi j II ^j-u-^Jl J mi! .,t "il 4_LsL<LJI 3c 1 

SjLaU (j-ol <uL^ «I .(j . J» J1 t— sL-cuJL^I jLcj < n (jl :(J^_Sj {j\ l-oel^j LlAj 
Lr ic o -vJl (J^jI ^JlII i(<ciJjj^j jij <«Ulj)) 4_1oL_ujj ^ ^OT ^L^, ^jja «Lulj^JI 
4_>J 1 1 a '°> i{j^ojJl £yi Ljj9j J) J ' " ^ (J>-^ <^->Lfll mh'sI ^o-Al djLC 

^ 4 '^i I jSLAj i4_jj^ 5^. " 3 j_Lo VI I J_u ^cJ Cilli -sJl iLL-u^j 4_ljIjjJI ^psIj-aVl 

Jj^J SjjL>. ^jJLc j^L>Jl (Jjjlj J I ^oJbtJI (j-fl <G.t g_u/ La Ijjfej i4j^_l->J| 

^1 t Y- * * ^*Lc ^ c^UI 4_a-xjLw L^j ^1 SjLjJI JMi^ ^1 j o j<JI 
u ! Lr Lc ^Ji jlIj . l ^JuJI <^,^ jU ^jUIj ^ mi-lTI prof) "< ...n U 4_*j>UI 

(JLflt-a ^JjL^JI jjlajJL (jlO j Lc-j «LloLv < 4_j^ -Ju— 1 1 1 3l— j_>- t jja j. -L-t„„j, _i-u 

: (Jj^il L_ouj iCjL^LdJLL) 4^1^ ,j j)5^"i < <i 4_4JiLaJl «Luuj (j^cn «a_->Jl ^La JjSLaj 
J"i n "i J ^jfrtf jL^oj jjfc tdLpJl 3jLa ^j^- <-_tLa^i * -a ^ LjjJUl ClxS La jjj 

* ^ 4* ***** 



4_ua£ i3_ul_t*ijyi L^lBj^C L yaLUSLal\ J^la ! <jj^ ' Jl-^ 4\1jjJo 2LuaJiJi 

) Y U t <_jl "<H Ijuk Cy* i * * * ^1 t^uL^ ^-IIjo 

(^jLaJL^ i^LtJI Ul^j ^AJ! 4_juljud 4_uanjl aJub <jl Jj-d-H i. j?eJJ <4jr <i m 

tOl^Jll c^VT I jj^.?t- a dljj JuLa i JL-^lj <-J3j^j>J jIj£aJ1 (j>^? LjLl^Ij *3j^£u_a 

4Lwj_o ^JJ J inj ( <i ^"jliJI (jib I j5LAj ti^ Lr-^li 1 ^'iiun ^^iJI il>La- rt <Mt 
4_uaJLH <> JUfc jJ^Io ^jLjJj LjJIa 4jLi » IjJt ^ 1 1 ^jJl^ 1 ^ < r\\ 

>j)lln U (j-ajJI ^jLs i4_JI ^-<t 7l.<-uJ j— >J jj^jci im! f\$-Q < " a L^J^IjJi 

J£j < Uj^. Y i ^1 l^^jtnn" ^SUj ljI^ c_flVT i {jja 2lc^^LI ^ jla . 4_lL>J1 

t_fl^>. (j^-iij Y , Y jjjl 4_»Ll^ * fl-)^ j^. I (JlJ-iJi j^-t-i Lufcj ,3ljiJI J 

S4-ajjLbJI 4^1 f.fi.U «Jub q a.ua L^juusj (jr^* J~ir^ (J^> ^JajJi-uia ^-^bj 

JlJjJI jALaJI Lj^La- Ji-lj ^>>-^XI tjJSUl Jj^J' ^Q.^a ujI m<-w Ljjjl jJj 
3jUI J^Jo :4__JLlJl 4 ,.jr p;TI ^1 LiJL^jJ 4 jl ^ ^jj_J^3 > * • ^ ^j^Llj (^jJI 

♦ uJlj ^ojS?! jrU <^LJLI iJuu±> Y' JjIaj J^WI Ijuk JUC 4jjIjjJI 

(jjo 4 iu yj\ 4Jouj^>Jl JL». (Megabytes) tiuL ULu» VO * J_>Uj La 

p ^ o ^ *^ 4j^T "'J '" '(4-jojLSJI 4-Ll^ jfj. ( lt $ ^1 J^L>.) J i n" t (i U {jr Si f. Lx.lt W (Jj^ 
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^JiJj (±<.j Tri < Ljl^o CjljjjJLt rt"n ciu^J IjLjIjjj-a L#_> J*-*j (j^lll 4_JVl ^ fi 1 

^Jbl t^l ( m jtVI < 4j <«^*i iJT lll ^palj^aVl ^J^x-<a <_— » \ i r ii V JaISJI ^tg rttl 

4_=*Jl J^aj 4_i^L>. 4^UaoJ <J£ Juj^J t^^rttl 1 Jl^J CjLoj_JLxjJ1 

^LlL«M-I tfji-iiijl ^j-CJ t4jjjVl ^nti 2LL»Lj_u£j ^^L*JI J*_>iJ ^Ir 4jjJl£ 

Jajej ^jJI tjryj>JI J I t_p-niLj ^-o_txi_j_t^ IjlAj ij^L±JU (jJitlli J».tj^a 

^ylil ^LLjJ . J<mi "H jjJo ^ ^Aj <<jrlJL>Jl CjIjjj^o 4_*j}Ul oljjVb 

< U rt 4 ^ojiJ <jJ t J tu.lTl daA^j ijil^lJlj t_jL>oV1 <jl Qj)lj *^-"'J (j^-jJjJLll (jpS ciUj 
^yi L^_jvLljl j ( « 4_4j>L_aJl J j -wVl <jl Qj ♦ ^ijJIj ^gjj Jj ^ijjJI 4 U "il^J 
.dU jj 4jvL>JI JuLc j-ilisll ^yi 1 jJ*Si I ^i-J Lj^L>- (>* *ljujl Cjlj-ilkll 

. 4 j i^-V <nt| (Jj£i (jr^i olrtf^TLj 4_u_jj>Jl 
u< j Vil (^iJI j»JLd]l 3j_£ 4 i tK iJi\ m."<<V1 I JU^I ^JLj>J1 ^1^1 JJ-i-aJ (1>^WJ 
^jaj (Ji^l J-«-" L^JLfl <jjSuJ (jylll 4jJlj*jV1 u-fll mh^L) 4_?e_tIuJ! CuLSj <(JjVl L^Lsjji 
^L-til dJLuk (j? 4_x-oL>. i^liil lLsjjoJI 4 ->-i"< 1 ^jjCi < u I jLa (jVI jjjuajj (j? L-m-uaJI 

.^LujljVI Jjn'mM ^jjIj I4J (JJ)^J'» 4 jnl nitl 4 j«.UI <j jub ^ cr^^' 

4_ulj^JI 3jLM o' "> .'H ^JjLUI ^ ^j^Vl Sj^aiJ L^_J3 ^3>c ^pJI cdij ^ 

. 4_lL>JI (J7 A J^x.jJL1 ij^Jjj-JI SjLiT. tjr A 4_jj|j|^il 3 jLll jjLj i4JLi^la CjIjuuIIj 

JUHI j^iVl jL>J.VI jJl-2j (j I ^5jLnJ1 ^„<i "j 

.^LaijVI JirtJHill UjJ?j ^»jjll>J| l^Jua (J^SJlj 



J£j <4jLj_>. J^L>- cjL>.^UI J i >> M J>-j>iji ^ jJI ^LlujJI 3 l-i -fcj 4 ^ j j mm (jSLaj 
jjfl ^lc (jL^ IuSLaj .(jUAlI ciLJj 3Lp- SLusL>. <j_o>. J-jJ^j 

JU ^.lc 4_S_i_3Jl!I 4_i±>Jl 4 ut\ £jljJl (Ju-o^Li CLilJUj <4 i.Jt.11 jJbljJaJJ 

ol <i m Tl l-oj-oj L-Lsajf c < i <i i ?Vi jlJsj . 1 AT^ ^L_ii ^ Schwan (<j 1^ jjjj__u) 

^-Lc ^ Mendel (J_uLa) ^JL*JI Jx3 ^ jJ^V Jjjv ^ L^iLllil 4 4_ulj^JI 
^ij t^AVV ^_Lc Fleming ^JL*JI Jxi cjLJu-u-JI l^I mm<I ^jj . Mlo 

(l-ojj t "t! >Laj1) 4jjji,l tj! ^g>jJ pl Wilson (^jj-L+Jj) fJUJl ^Wi < J fLc 

iAojIj^l cjI j__1__II L$j£ vinjL^G ^1 4_J^1 Muller *JL*JI ^LUl^l 

> jrULC cllJJ-C 4jjl_U 4jL>.tl ^ fU^I J£ Cj\ 4JjL-UI 4-j^JajJI ClCVj^l 

cjjLLoI jl^j ;(^n^.ntY)^a->J!^j. < iji^>Jt 2Ub*>11 jl^L-UI 4-LxjII 

t rtin^JL uiUii cr^NJ ^ Lr l>>-^' lij?"" 11 U jj-l-i 4_pJ| SjUI 4_^Ij JU 4_L>.jJLI oAJt> 
CJ-Ioj-^JIj CjIjjJI d_L4i J^Lai 4 j n j *S j t 4_i_>Jl 3 J LU c_jIjJl1 ^jIjJIj (JjJsjJI 
. ^ 4_Ji ^3 t JUj i4_i_»Jl djLoll 4_uL4.il CjjjusS\ ?.\lrtC V (jiuj ^_<o l^j 

^4j[ ticp- iUU ^-Lc L? _c-. jlrt'r VI 1_LA .iL-, JLflj .(cJij^-jlIJI « t .(j 

.(j . j» _U ^jLc-jSUI <- u'n^-jJI ^jt < - «. j "i t «I • * -i I Ij3j-j_Cj 

i^/ul 5_c i^jl j 4_ujjl J_-ilj_fl ^jjl ^j_« j *4_^LxLa 4_Lal ( u i ) j-_L<a-Tu « I 

IjjlfC JL___) iCjL-u-r^il ^J^Oj lI^-T ^JL}^' JJ^dLP*^^ {odJ3~' Jl-*-" i Cf u ^ 

3 jUI l*1__ I jl o itl _dJ jJ j Jl_JLslI]Ij j j <i "n (jl c-«JfcJ 4_jj1j^J! 3 jUI ^1 (jja rt" t j 
L^jLj j— lx_Ij (jill Cj LUj j j_J I <Jj_>. ^-jai <i"Ldsi J_>- IjJ^jJ iC--j^_jJI 4 laj < Tl 
{J\ "hj—A JjV Ci n f 4_Lv^J,l dJLA '«I .^j ♦ -II 3jL_4 Jys 1 .\ j n t " j 't 

(jl^j t4_ulj^J| SjUI j_A «I .(j .J» ^-"y-^^J^I ^^-ajirtUl (^-jjjJI ^jj-ill (j_ax^>Jl 

5- r VI (±4^ ( Oswald T. Avery ^JUJI J-ua j^. f Lc ^ _dJi 



l*Lc. ijr^s i ^-jj jljJ L cjcLv. (2Ll2lj>JI d 11") jtLjlc jLj-£ L^-ta tiJjLij i<j_d)JI 
^1 Chargaff ^JUJl J^j ^ ^Ij^JI SjUU 4^Ll^JI 4_lLJI c-yiiil ^ \0 • 

e-^j-z*- ^1 43l_uoVL> (<j£}>3*'j 1 " t 'Oy A -^ nyu\±c. hUZt*^ j^usiic 4_*_>jl 

I jlaj ^(udjj^j uj-" 4 ^' j) Crickj Watson OtULaJI ju *L>. jlsj t^j-*!^. 

.(> jSLjJI) 4^L.,^lU 4_ujjl3J| 4_iiJlj ^ <i f „j La ^SLu.jt .jJ^^I J^v 





. jUjVI iUj^CJf A^ojjAj^JI 4-L.UJt J^Uj J^jJI ^yic 3^3^3X1 Sjjj-siJlj .(jU*uJI 



J a' c,])) i^fb La 4jlr uflj_<ij <^jJI aji "i <>S j^m">1 j JL3 Oilj L^Lilfkl JUcj 

CjLjJ^K £L 1-0 Ll3 J fl I W) i^J 3CJ (jr Jjl 4_jJ^M ^-AjtbjJ ^^^^ dl^Jij (JJ — <_uj!j 

.4jj|j,yi 3j>lH jjfc «t .(j .J»> Jl (j! ^ <'LmlU JLa^a l£JUa JUu ^11 ual.Mi.yCVl 
CiLaaijLtl JLoojI 4j ai,^ <j£. jjfc JL j -t ■>■ 4, < ^jJo ^ jJI (JIJ_^uJI ^SL3 j 

(^yJI ^j^^uaJI CjLujj^jJLj 2LA>JI JiJjj^J 4j jj^ (j^-J *4_pJI 4al>Jl Ji^ta 4uj1jjJI 
^ 2LA>JI 4_JI £-LL>u La 4_bLl^VLj UjjISuj 2Lli*JI >«u 4 jU r <yB «ii 

cjLuJ Levanj Tijo ^UL*JI \<\ol ^Li .«-^ n "< 4jU. r ^LjI 
Lla juL jlJij .4-ljL^J 4_xU- <ya (Chromosome) 1 t * . *^ 11 
^ <\ol) 4 . n .V> |»UJI .4j fy^W <J ^\j^\ ^aj.V.mij ^ frjull ^yk, uiLii^VI 
l)>^j-$J 4_j4>3-j>J1 4 j \A\ JaJUo ^ Frederic Sanger ^LLjj-JI ^LaJI t jSL<u 

j*jJI j 7t Sickle Cell Anemia ^a. cuti lP^I <j' Ingram (f l>Jul (jj^—t-a) 

m£J»Jj iii-L>. ^jJt ij\j^iL t 3jLi c-uf^p > U^tj d j j-jj iu 1 4aijj ciiJLsej ^^ylaE.UI 
jca! .^Ojj^ilJ 4»lm(L-uV1 4_tlJI JSLuiJ ^^111 4j1laV| (jIoLa^-Vl JL>^f j-jju ^1 

^jJpVl 4 ,t \ iU Kornberg Arthur ^L*J1 4JUj La ^LaJI I Ia oLaLAl^l 
I jla j-^T cj^vi *«t -0 • •>» -Jl «.«j Ih jl (DNA Polymerase) .»tl 
t 1 1>>1 4_i1qx, j! (DNA Synthesis ) c-^^H r jjJljj ^jJ! fujjVl 
^usl ual mi IJL4J la.utj i(DNA Replication) «l.jo» Jl 

.(in vitro) jl u^VI c-j^ul ^ j' I^Lj^loI 

(j^j-a « ■ 1 n (jl Jerome Lejeune ^t^jj— oli ^JLjlII c^M ^o<\ ^Lc 
^ 11 ^jja Vju [ j .» .i ^ IV j>^>-j ^1 Ai-AJ (Down's Syndrome) ^jJuil 

4jjJ ^nSauJ^Jtl ^1 ij\ y\ ( _ 3 JLj-uaJl JLiljJI u * II (jlj <_>^J>U bM-i- 

La-A _L>- 1 T \ i<^j~i ^LjJt_u-o 4jjJ ^oaL-uJl ^jL.ujV 1 T ^ c1)LJljlu» 4jM^ 

«tl ^^o^j^J t— >Luatl 4iL>. ^»3 La I . 4_a| ^j^a 4jjj ^LjJIj 4_uf (jja 4jjj 



L*£ ^Vl j^ujJj jj- 4 i^uuii^ (ijr ic. Jij-L-a-stU 4a-lu SjLj^JI I j'g ^J-ua^o 

2LuljjJI 3jUI lLjjJI (jJJ 3jLxi1 Jjl t_fll„ n." <Vl Ijuk . j>j ^ t * 

4j| JL» (^y-Sj * (jL^ojVl LgJ uLu3J ^jJUI ^yolj— aV| (j>>»JJ « 1 . (J . J» JL 4JLL«_ILjO 
CjLsjJjlII Jl n "i 't I Lg_<_S (Jj^sej ^^lll 4_tJLt£J1 JLjjLJt-Hj »1 gltll Iju CjI i n" M>Tt 

• * j » * Jacques Monodj Francois Jacob urdL«.U ijL£ JL^>dl ^ 

C )LojJjlL1 LgJ^L>- J 2 "i "i <_ ? -ill 4_AJj-LaJl Ijs-g-Ls t <Jl<-LJ^- i^jjjJjLj t _ y fl j j "i u/li 

(Protokaryotes) ^jill cjLaj^LIo 5Um.II 4 jl^TI Sjlo^j o Lu lili I 4_uljjJI 
La <m "<<1 ^ ^»Lc .(Operon theory) oJLHhfi^' ^Jcij U>j <t mj 

Messenger Ribonucleic Acid) Jj m^JI tjajj-M t^jj-UI u o<i ^.ILt ^ 

^jJLJ « I .(j . j» J| jjj* l^V ( <i'i <J[>*j ^lll SjULI i« 1 .(j .j jl (mRNA 

u^-uib u ^ < njj pLc ^jj ^v* 4JJQJi a l^jii 

cj! jin "i II j>Lal> ^11 d jua» j „j ,« "nj : (Recombinant DNA era) «1 .j .j» Jl 

4_3l_l^)?L (. \ .(j .j *. f .J .j) 4jjjiil ^L-^-Vl JAjkj jjlaj 4 Si t "U 
(j^tl\ 4_ij I j jj 1 ^^lal^aVl j^uSvJ 1 4JjJ.ii.lII CjLjjjJL! ( j > ^a ^jjS 4JjL*^oj (Jj^ 
4_lLuj^j 4 t jjU L^J jIjjo £ L» UJI ( ?tmm^1 ^ • ^.Lc i yS . ^jL-ojVI < (J Ir-V) 
JL3j t^jjJl CjI j t jlt->) 4_JL?JI 3JL_ljxj Cj Lu ISU I L >iaiu L^Jj-C j I $ " j ri 

j-t^j La ^ufctj (Restriction Enzymes) 5^jlj>JLI jl 4_UoLaJI 

(j— £Lal s *« ! * (j * j» Jl JLj_=v £_Lifl j I ^-i-u^ (ji^. L^jjjls jJt djL^jJjVl djuk 

^ LaJu CjLaujjVl J—A ^tj .«1 t( j . j» Jl 4_jj^>- u 1 r 3J j g4j 3jj st-A 

4j_j^->- ^ ^ trt SjJL^jaj 4 — uoL>. ^^lh^Llm ^\ C t lu jjl JUlj *<( t .(j ♦ J» Jl 
tj-a 1 J_>^ B^-jJLus 4 » lnfl ^ & LajI 4 uaL>JI J ' >>^ ^ j A t« f . (j . J)> Jl 

(base4_>*jj3^& ^jjm^I A t ^j'>-y U^>^J Ji>^ «? *u * ^» — ^ <J^* 
^ BamHI O o fujJiVl I ^ jlr c-a ^ t n ^pJl A-juaLiJI 4l,,. L..TI .pai r) 
JL3 jl^I^JI ^M^Ta Jl J^LpLa^^ (GGATCC) :^LJLT 

4^jL5tJixuJLl ^j^iLj.aJI Cj| JL>.J L-JlJjLjLJ ^JJlJ^O ^jjjL-uf jjj A A Y * * jjL*_Jj 

Sjljjlc olj-a 4_ju»L>J1 Jj-u^LjJI . (^iajljjJI SjUI J>Ls ^>£- j-i..jLfcTt.U 



ilcl^j! J^-u^ ...Jl oJi^J (j! Luajl cJ^jJ JLaJj itfljj-u L^ib^ju 4_> 4__uoL>. 4 1 , ul ( ii 
. CjI j t j <^H i.u j La ^! « I . <j , J» Jl Joj-ii. 3 JjJUuaj 

Uju^l I jl ( <b 5 i^liJI 4 ~l, L^_ua ji^O ^1 cj! jJLI jjlc ! jjJo 

^J^-J O"^' (JJ)-lLo Y * * ) ^/jjfi» CjLjju-loJI ji^f J-^J ^ (*^J L?* 1 .' ""^ 

l^alc l_£ ^1 J^M^JI C*jL£ I j] Jo-ojS L_flVI j! tt jrjj}UI ^1 1 gjlr 

3 — <-JjJ <jr J°> j, j < *s J^C j ^ i.ilj t4 j ^Jj 4lfl m 4_Jaj^JLa_i « f .jj . J» Jl 

(jr ij_t-all \$*ta <J£L<iuJ (jj-lll « I *(j . J» Jl 4jjj_>. ^jf L2jL-u UjSj JLofl . 4jLj^Jail 
< .j mi 1 1 jjk IjLAj iJ^laJI r-Jjj-^s (J^LujI ^jj-jJLo Y * * Cjr lc JUjp JLB ^ 

(J£" 4Jaj_.«_a ^ j-c (Jr ^j i4_ljj_j>Ji jLo-cl jjyis j^jla^-iJI ^yic 3jjL_i!1 ^ j_c 

^1 SuJoUJI oLu^Vl c^L^I JL*J Mrtrt-.tl 
CjL^Jj^VI Lxlaj| ("irt.i* "r,XI 4 il^LaJI CjLoJi}^ 1 ^! I % \ *^ C<i mij ^1 ^^jJI 1 ^ ui rt*> 

^ ^.i <rt>t ciUj J t (DNA Ligase) 2u^k^UI jl 4Joj1 jS\ 

4_i!J_fl L^ji ^(Recombinant DNA molecule) 41i>a «f . j» cjLjjj^ 

Lj^JjSj j I 4_*jjj^. (jji «I *0 * J)) I ^ 7}tr\\ 5 L^lajj ^yjLuujJ « \ »0 , J)) 
t3^-j ljLjuo 4_ojJ3^_zk ^yjj 1 ^ ,!L^j| p ^.-oj 4 «1 . 0 * J» 4_jj^_>. ^i^^ 

^3 Lu 4^9 jjjj>J| «1 .0 .J» <jp3 JUu* ^liiDj 2Lo ^j^_>J I j3 L^JT) Lc 
0 i^jJ>. *1 ^'1 J_«_i ( ari < r\ "n j) <_u O^-^-H ((I .(j . J» Jl Lili j 



j*_<_uJ 4_J L »jlj (jr j*_iui3 4 jl o ill 0 JUbj <4_JLu^Vl 4jr * ii (il 4_<L>LLa-U ^.i n'Jl CjIjLjJLa (Jj 

. 4^|jj jt 4_Li^ jIjI! (DNA Cloning) «I . j . j» J1 jii^l 4jW /\ 
£\ j "i ^1 ^1 Gilbertj Maxamj Sanger »1 A* W J^>3 > *WV ^Lt ^ 

<« 1 .(j . J» Jl 1 .4 '1 a <-JlJLj_j j^pJI 4—ul -1. <u-t^J 1 t_3_J^-_>J1 3#:lj^_dJ 3jLjJU>- 

^-lajl) «I .(j .j» Jl 4 1 ml ,„ jf c (DNA Sequencing) 4 oj^»!^! aSA ^ uuj 

4_uLu<a jCll 4l.uJ tuli S^ljJa USLo^4 j i^al 4j L<r "< 1 1 aj-A ^\ Jl-V *Lmljj . (lJu^_*_1II 
3c.Ij_-9 C.<-<U ^pJl lLjIjj^AI Jj? CoLjSj i 4 .1 1".., ->vl 1 CjIjjjII 1 (j <<v c^j^-aj (j^l 

tSj^o JjVj i^Uj I o^jj iOvalbumin 4jjj^j Beta- Glubin 4jjj^ ^ U^JLH^ 
d Ur j ^ 1 <ujj~3 ^ jjJL-uLj (J-ojjJ 4juaLx ^ Pierre Chambon ■ .i'^^—J! 

(jl^lio) Intron u <i lhj L_4 A o J—iolj i4_jjj!1 t.i j^jJLl 4_^_lo I j 3jj_jus 

JLSjj! 4 j<i & J j j n a r'; o £e-uajt t^iiujl t "H jJ^jI) (<j^>-j->.) Exon j 

• (t^Sj SjjjuaJl) (j^-J JL^-jl! I {jrH (( ' *6 * -i» J^ (J-* 4_uljjJl CjLo^LlL! 

SjUI L^Jjo (j^5v~ 1 (j7 jJ| 4_jJjV! 3jUI ^\-oLj Jljlj ij-jJLua jL#_>- 4 Ui-uljJ 4_jj!jjJI 
^AO ^ MulllS ((Jui^lIj-a) jj-I^JlJ! 4_ajjJaJl dJuk (Jul-Ifl Jl2J .4Jj g mi 

3 j— JjJI Jcl— <2J j! PCR ljLa-*a-l_>.1j Polymerase Chain Reaction c m -a. k.j 

CLil m ^Jl IjLcLa 4ii \ JSU jl " V < 11) 4_lL>. ^ JLj^jj) 3jjjL3t_A ^ < n M Juv 

fjja j ^ »^ JJLC 4_lj1jJij (Jj-c tiL?^ ^ jui . Cj LLl ^ 1 1 t a 4_tjj|jJlj 

fC-)^ tsy n\\ j^<i_ti») ^1 J"< "h 1 1 j^j-a fjjua jjLuu^\ jjIolj^aV 4_Aj_iaJLl CjIjjjJLI 

^Lj-SLlJI < njil ^j—a t-cj uuj 4jj^Ilj Duchenne Muscular Dystrophy 

jl Bert Vogelstein d^LJI j ^ ) ^^T ^*Lc *Cystic Fibrosis iJf Luoj^>J\ 

4 r *:Lijf t<:lU ^Vl ^-^Lju3[ j-^C 4Jj)j i» a O^-Z c_oj j W\ I ^ 



cjIjjjJ.1 djukj t t ^l»^,-.,uJ<i.J 4llnj U oIjj^LI Tumor Suppressor Genes ^ 

. Lj o-t5v J I L^jufTp 4_uljj 3j_aLo J^jkjJ 4^rj"u 4 jajilall L^jjUo^j aLlaJI 
4 4 ^11 4_j <J.iJl 4 a i a -kJI 4^jjl.»j ^<ih CjIjjjJU ^iaju 4-jJuJ JjalSJI ^g-ail (j| 
1 flV * m*i iSj^ 4JJJ- 4 Cr^ 4_uij <ijQl ^jaij-uVl £j-<j_^ j I £jya L ^j]\ 

l< y q- l <u 4jLwlJ! dJLAj (J j J f*) >^ Cr*d>^ t£j>*^ (j ^ io ^ TL (j, o ( iu ^jl^jv 

djiA ji^ii AjU i t! iRNA Transcription jl « t <j j ^» Jl £\ ... 7 M 4 jU r 

Jj_>.jJLI «I . (j . J» -II ^jjjj-u^? 4JL>Uajaj 4jLcSLa ( I <j j ^) 4. <u< .< n ,1,1 4Jo)^>Jl 

L*.jj^-* o-"^J Single Strand n a i,!nj ^ ^ <-<JLjj 1 ^ 'i I i£3^-» ^-jlusVl 4jjjJU 
JivjG ^1 4_jjb ojOI j^oLudl (jU «iiljSj i43j^J,l « I , j . j» <ya J UJI ^ U_£ 
4 rt j ?> ->JI . 4jj^JL I «I , <j . J» (JSltiu ^jJI liilj e-oJUtJ «I j j j»» Jl 4_jjj_ >. 
CjMjJLjjj CjIjJjjkj 1 ^jlr J i <r\ ** \ U&jum dJLA (( I q j ^» Jl 4_jjj->- (j' Cr - * 

i i rt <ij iSi-^ Splicing c-tj iuu jt JIjJL^I 1^ ^jJbj 4_ul j<t j'CJI 4 u\\\ ^ 
1 ^ \ (Jlj— 3KJ ^^yjJI 4_jJVIj «I j j Jl L^_La (j^AJ L7 ^\ ^j-ujjjVI (j^a 4_> ^j-uL V 
JJl£. J_>. JuJ j .4jLv^a ( j r c JxlAjJ c 3 . V a* a a'jub L_uJulJl!i 4 jl <; r 

^jjj j3 J^ljJll djlA ^jjft 4_Lvj__a (^| iiJLstJ I U >■ ^ I J (CjLoJjJ^/I j. j iX 

4_ V_( u m. < <,i.U « I j ^» 4_jjJ->. (jyin £ _ ? jJI t— iljj "t\\ aSJb ♦ 3j_jU->Jl 

mRNA ^ (M H 4 jl c L;f ^ <^ \ * j! tPosttranscriptional modifications 

jruj^j I ^ " <i -wjJi ^j_>ij 4-^s-u»LlJI « \ (j j Jl 4_1j^_x * maturation 
iTranslation Lrr a < .il ^jla 4_^j^J1 4jU f j «t j j Jl <-<Ur,l 4jj^JLLi 

4w<jJX^J 4 j U r jMi*. il»JL3tJ >Ulr j^l jjLa 4 ^jjjl 4j U r J^L_^J 1 LL&J 

. 4jj^o JSJ uiVVI ^1 Jj-aJ JLfl (jt Il1I 4_*^.jjJI u-fljj^K ^ JLvl j u-9^j>. 



^Jr L^Jj-La JuJjV JaLUl .«1 - <j . j » ^JLua <Uj j 1 m U SGjjJLLs tSjj rf^a, 
4^jpJ^_Jl jJLuo ^j-C 4jj j ( n 11 4jj t (J>^ 'f'— ^H**) JJ-O^* <j^Li-uI ^ * * 

o$-Aa Y , i t T l JliL>JI (jlo 1 j^LJo (jj^J t^*»*-^ crS^JL> " ' "J -* 

t*JLl^ 1 4 n \" ->JL I CjL1xj>JI 4-i 'o Jjj-dJt ^jusj^ ^yJLiJl JjJLj*JIj . <-_a j_>. 
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Human jluAjjjIt j 1^1 1 > ^-uu pVl ^1 mV 2L-*j1>M 4JLk>XI 
CjLal j-A 4_Lvj-Xi oJlA L* ^uklj :(^UJLxj>J1 2u_o>JI) Genome Era 

4_u IjjJ I l j1^>\j^a^J 4 i uui.U tillj 4 .(oLS. t Cjl!ljjJLl tj-o j j j ^ JJLaJ SjljIJJlLI 
Jj.»"ti"S 4 -"n J -w j^Iaj (jlsIj^oSM tfJLA <L>JLju« ^L<j| l_jLJ| C^V^ ^^^1 (^Aj 

4l>.^JLl ^juk cj? jli jl^j Gene Medicine cjLjjjI! < . » U j 



Thomson Jl j^Ltt ^^^^ O t^J^O Ian Wilmut 

(Y £>>il) Human Embryonic Stem Cells l <V<U L>L^ 4_j_^jlj>J! 

J>U- cJiLuUSVI Ijuk ^1 Jl3« OL^^J ^bjJI Siaj^l U*\ M.-j^l 
Y-T Jo^jI 

4 ujIjJl! Cj 1 $ -w <3 ~i f I CjIJU JL-3J t cu__J I ,M_>tJi 3?. ij — 3 J^o ^iSUl 

(ji^- Sjj^a-tl Cj j j-l I 4_4ojIjJ ^yic {J)j\ ^LaMl lJiSLjuj ij-L^S?! t_*_jjuaJj| 

:^jikVt CjI uKH jni jLuu^U i-LiljjJI 3^iiuJI J^. ^jj-ula j^isu ^£ d ^ ijlj 

tljU^ i^jLjl—Jl t(j^-t-aJI 4 1 . <i'[J—£ i IjJlLso! ilSLjj->si mi U ^1 ^1 o <^\Vt 

i(Jjijlj-jJ1i *jJjL*jjJI i LjJLLaj| tLJIjlLuu! iIjuJj-a ijuj-i-uJI (lj-t*ujj_u 4 Luli. \ 

4_£t(jjJt 3j, a mi 1 1 dJLii «lIjLo» CjI jjSl ^1 J V »1 ^1 ^j^, mlII 1 J f^jLA 4 i n n i 



4^LuoVL> iCjLaJlj uLfcJ^^J 0^-"^^^ i ^jjIjaJI jv-j-^ JJUlJ 
Lto^tj 4j£l j-ill 4jL jj jLUl£ CjUl^pJ! (jn* i j 4 .^>L>JI 5j Mttl tilfl ^yJJ 
1 ^ aj 3 ->o (J-*Jj er-*-^ dil ta**<U ^ca! (j-AJ . m£jj>-V| <Lj_>J I CjLliLSLJI ^y* 

4jjljjJI (jlsl^-aVl ^_-)Lxj_u I 4_3j_«_XJJ i4_l!iljjJl 3^> d M J I 4j3^JLja JjJ^_Ls ^yC 

JUJI ^ iol J>La. *-^J 4 1 6 >^Lc 4_1jL*_aj pl .u?yi <. trn ^1 
c uL^jJiJ I 4ja^_»_x3 <j I c V o \ 1 1 JLaj_*jj . 4 j, L» i>J I 3^ n «5. 1 I <_3j^>. I I jjJ I 

2bLua^vU 4Jb3^fcL>- 4_j3j_«_<a ^Ic. JlcLuu^ji <jl mi\I JSU ^jIjjJI 

^ jiLnJ 1 c 1 j 3 2i j jJLSJ t oLtjJJIj ^jJI .U» t>t < 4_^jj «JLl «Vl 

4_L>L_*j j_j oUj^oj^JI 1 ^ j 4, _l t j i U 2Lj_>* jJ^_lj jtj-A ^Llj| J o t II 

4jj mi j 1 1 4„>- M.'tVl (j-* JJUC j> j ^1 4 m, t f I d j ^ Lu 4_xjIj^JI 4 m, J \$.\\ 

.^L-ujVI ^niv jLiii £_La_a£ ^ J,-V**t< <u.f 
4 j < uL-uVl ^tJLaulI ^-j_ti»jaj ^jjj-Mi.» II O'* Jr£-^ > ~ S ^\ £^L>~^ ^_4-ojI J-3-J 

4_jj|jjJ1 3j> Ji miTI JU JL_>»J JLflja 4 j ^,]| CjLuI£J I i j_>o ^.i >.£ JJUtJ ^jJu_*JLJ 

LuL£ > Ao ( 1 Jlj > *jJI j-kul) cjLvj 4.q>Mj Y * o L^j^j-a ^ 

m£ ^JlI i Cj I j 3 j 3 (j^a ^Jj-J 1 4, .t, j ,mi 4_cji^j>- T ^ (j^J I^-jJLuo L)j) <P 

ltj-c-jj (jr-^J jjiaiil ^ ^-'j £>J Cr** ((_ojj-»11I j-^ul) tArchaea 31 *miU 
J*- J^f o* ^J^- J ° * ^ J'3t? 'Mustard weed (jL_xbJ! Jjj^JI 

5j n im ]\ 3*ilj-3 ^L^jJ (jtIc- J <i-«U (LuULtj ijryuaJI t^jljLiJI i L-ujj^ t ij."!^ ^ 
Lp 1 < ^ 1 ; 1 ^ £^j.Cuj$i ^ <± i u J La (JaSLlu mJ^>jj t m^ mi j 1 1 ^j^uLaeJLJ 4_ulj,jJ| 

<— al^ mi| coo ^ *\AV ^Lc 4_»_3 (^ju ^j-i ^-jj o .(lJu^jujJI j WA j 

Juljj (NIH) 4 t <^U ^j.iji , t ^ «II tjjl t rilL 4-1^-1^-4^1 4JLLaJi Sjljj 

JUJLstJiJI Jl J) a **<.(■(! (^^Ilil M^J—uu-iil ^JjLtJtJJ 4_ljIjjJ| 3 j dLMfcJI 3*;lj-Sj ( Jj>- 



■i 



o' 1 g j 5 j j ir-i ^ 5 «iK t _ 3 j>L*JLi> _ (jji-ujJl 4_^w SjljUI ^Lul^I 

£juls*. _ La jl_>. ^ o LLs^ i n 1 1 {jy^ j ° «J-*^ ^—ijs* 1 1 j j rt "<T ^ i^> <> **< >n L^_» t ^1 

J ^>LtV! J^Uuj .SjUJLS 

J^Li 2u_^bjJI obU^iV! JMJ^j mY «ysj 

! 'i t 4_?r- j**m^ t4 a ^ U 4_uLsbJljVI CjIjLjlAJI JU>.t JjUaj i m tl JLlo t_ij_>J t 

^LJI ^L_^_5JI ) ^V*\ ^Lc ^ ^Aii u <j"M o' l^Lc L^Lt ^ .'i. r 

Sl'i 4» V b p« o a ticjJL^JI ISuj— a? ^Jjb o! J> S ^ 4 < . I^jj— «ol SjiVjJ 
m., .a lLILL* o^^ (4_5e_^LLjl fiM 4 j-^, jjIj "i a .VI j-jjLjJU ^^1^- 

LiJ 1 1 a o^-^i ^ ^M' ^L-*L 4jjjJJI 4 1 j inti L;r ic J jj ■ ^> -kJI 

3v ( j^S ui o (jJLu* * Jl^^ ^Lc (JT ^ t Li-b_aJI jj-C. £jj Ai a 

C7 1C ^Jj-^»JI gj^ o^ ^! \^A\ f\-C ^ n. <T< >!1 

c jja j<^jJ I (jylc <-_jj^k]| Cjj i ii-v. Jl^ ISjj-al o' J-^f * *£tj*Jj o^^H-^^ 
(JJ JLc^ 4_jJLojJI 4_Laj>JI j^iiC ^-Ua_j ^ jJlj . <_sl JufcVl j^t . 1 1 ^ ii j li >") 



^1 4 ^jLntt 4_JLiJ| \ Jj -r 7\ ^^Ul 4 n j^jJl 4_ij^l 1 j ^ ^ h j 

4_xL>J I ^lr 1^.1*0 t _ 7 IL! I 4_oj_jJ>_>J I di I^-JljJ I (J£^ I J <i g flj f^J 1 4,i^-yi^a 4_lL>. 
^jVI 4 <>i„^jJ I ^Jr 1 jj3j t "j i 4_ulL>^_i_u 4_l1.->. ^Jl Jj_36_IuJ 4.g jl Mitl 
4 j „<i ItJ 1 L<"i-tl;j iLfcjjJa ^j-C £jjJ»Jt ^1 4,.<i -t I o.i!l 4-j.l L ^JjJ ^^Jl 

-i ■>> b <? >J ^4-^-1 ipLU^ miTI <j^=>>I Basic Medical Sciences 

m£ m£jJ1 4_j_j_4-u J i>> (j.gjj j (^K>j-Xl 4_a- j " t \ (^f , m"1,1 4_j1>JI 

L_jL_iL>. 1^-J <W*> I p g 4-» J» iu A f^J ^Llo>J*-i-uJ I m^I^- t—Jj^Jl 4_3r.,j",*1 

j if ^l) 4_j j, tV, f I 4 j oUH Cj^-sc— uli 4 j o frt jJbj VI 4_j ^jl <j " mij V 
^LaJLJI ^jLtJ ^jJLlJI ^^_J1 4_rt_Lo_^5 ia^Jj t(4 j5j iU"!l 

I j ^ JLC.1 ^ 4_jfj ^jJaj 4 \c O < \ 4jLj <?j "i. t j j <>i »^ 4..c-.-^- 

Sfrtj— SJ ^yj^t— j "< , ml £jj lWj ^j^. (j^L-cVl ^tu , 1 <i 4 L_*JL 1 

A J3j tc_ il j LuL^.Ml 4 j|jL» (jj— ^ tiJJj (jl t ^^—tiu-jj 1 <a j_JLl_>J 1 

j J ijj tur Jj jJI (^oJL=t_lIl f ii j La J j < mi "I ISLjj^I CcC Ji Jl_5l3 3^_II 

(J3 _J1 ^ <>>*ll J — £lj <4 \ \3 \j "i , <( V1 1 ^ m Jut I (3 J "»"<T 1 -»Jj Ji I aiL>0 

lu a j-Aj VI i L_^jI cujj JlLo 4 .7i < -n ^1 — £jj jj <i (J-ua_£ 1 j»Lc3l 

£>e.\jJk (_ya f.\ $ *mV I l ^ j ( ^_HJ 1 4 i mi. II 4 -t— >J I CjL_ljLSJj1 jlj 

.4_uIjjJ1 L^jj. ^ j"i 



(jjj'i jjoaJ 1*6^1.^9 liu-ijtll "iJIj^JI pir 



-(J f 1 Y ) S. Cerevisiae jUntl 



j» t , 1) E. coli tU.oVl 4*a£j>. 
_ _ (j ^ <W) C. Elegance SjjjJI 



(i f r Y 4 * ) lA^? 1 f 



1 ^VA — — (<i ^ o , Y) sv 40 ^jLhi^ 

w <\ (j^J l,^)HPV^ J J( a - JLh Js 

) \A * 

, UY (3 IA) rli 

UAT 

mr 
mt 
mo 
mi 
mv 

m<\ 
y— • 

Y * * V 

T 

^-lj1j-_>ji 4_j-uijju ^i£Ljj_joi 4_^udL_2w) ^jL_s_*m ^jLjlJI oi—a^i^ $\ 

iLsfcjVl ^ gjiJl ^ h J * < Vlj^a! citj ,^.1 o' A^ 1 ^ L>J J > 

, jJI oL>| ^-l>J1 lLUj ^j_Lj_>. 5j^>-^JLl SjLuaJI CjIjjjJLI L4-1 ,J_<i_5LJ i _ zr lUl 
A-stjuo (jr 3 CLtljjjJli (_£ilj U^j j3Jj ^^^1 4 j r K T t j 4_jJ^I eI.oU W <<s$ A\ U^>-J 



l— i Lj I j) ls>~ J I 3_lJl5e^s J) 1^ LLa ^*Ii_LJt_s LjLl» J I I M *_Q Ljj in.) t "■ ^QJ>-L^3 T 

Jfuz 4Jb^x. 4_lc I j j Cj^/^Ljjj (jji^. t L-oJaJLj ^LaiTu 4_tcljjJI (Jj-usdLsJLI jAju 

juu 4J oLtj^l ^ JL>JLI l Jua ^Lb IjtSL^j . 4_LoJ1 J_j^L < M, I (jUsH 

LajJSj-jgj) 4 j j U T I 4_Ljo^Ltjuyi 4 cfc> <U (j^. jjLl-sd <jLu .^IjjJI p $ *^^" 

V • • ) \j .i ) i ^.jj 5jjl i^H 4 _i_Tu^£J I ^jl^aJI 4 n j i r> jjyjS (cl-iJaSLJl 4_J «Js 
, 1 ^ \ , „1 3 g- I .d ^ tX * 1 1 Cjj JL_>. t4_^^_Li_>Jl 4_Lajj>_>J Lj l-lxj>.j..jJJ 
4_uIjjJ1 4_ljuJLJl^JL t± < i »J 1 tl-tC UaJL<_j I ^jl (jjLgJjj ^jJ (J_ulj-<-J <jl 4_^__lLq 

^ 4jL<u3til 4J1 t ntl oL^LalJI jL_?t_j[ 4_JjL_3e-jo ^j4> SjLl^JI ^_u1j_j>J1 J^J 
tjr Ll 4_^j^_jaVl c_jj^>Jl Lulj L<i£) 4_J j J j_i-bJ I CjL>-LaiJL> 4, j^Tr-a (jjSJL-u 

^^111 j<4jIj_>J! f.\ o Mrt jj ^Llll Jj_L_>J1 o .(Y * * V ^L_c ^^j-*-^' 

, i^jl <-u-i^U 4_i_j_<_uJ i^J-Jl (^la^JLl ^jj ^-o 4 ^^JLiaJI L^_lLaj^>- 4_j_oIjJU ^JU 
^JlA t 1 \ 4_uljjJ! o j A <"<t\\ (Jjfcj 4 \ « 1 U »— 1 j T t Cjljjiaj \ 4jl_iLjJLj 

oj j^VI 4£^i ^ ^jJLl SjLj 4^jlII al^KJ! 
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yjjo<)ij-*l\ jin»! l'io I g ! A ij vaHaO'ljgJI pin 



r ,aa 




! Bordetella pertussis 


• JO 


1 Lime disease 


Borrelia burgdorferi 


^ , * * 


i-jl^JI 


, Chlamydia pneumoniae 


^ .v- 




Chlamydia trachmatis 


t . i' 


1 JU^Jj ^jjJ^^JI ^L^JI 


, Clostridium difficile 


^ J V 


i 


Helicobacter pylori 


ri,-- 




Leishmania major 


Y . A * 


j... 


Mycobacterium leprae 






Mycobacterium tuber. 


r • , • * 




Plasmodium falciparum 


\ J- 




Rickettsia prowazekii 


i . o • 




Salmonella typhi 


\ J- 




Tryponema pallidum 






Trypanosoma brucei 


V * , * * 




Trypanosoma cruzi 


Y , 0 * 




Vibrio cholera 


i ,VA 




Yersinia pestis 



3ljj 1 ^ <yt*n» .a j^>-jj {jr^\$ <L-JL>Jl L^j^JL>o 

(Nuclear 4_jjj_LJ1 »J1 ^ i-ujj 5 A^JI 

(Genes) oIjjjJU J£ ^ o .>> "1 Genome) 

oj l — « ^ 1 ,r ^gj. ^(l-J i — Lj_>JI (^j_IL*jj 

O -0 */* ^ (J-^ — *-* (j? *J *— ^-J' ^ * (jrH ^ * 

^1 I ^jj OJ— d W ^ ' Y (J-^'^ 

.^cJljj^iJI >Iaji) (Base Pair) ^ji-cte 

^ 3jl , r ^ :(Mitochondrial Genome) ^ ^ ;UJI ^ ^ ^ 
Jj>-b jj — o j — =>J^ «T *o - j» f-^Sj ^ oi-^^ 1 r* 1 *-^ ^ 

^Lij| ^ 5Jj j < u a YY 4 rRNA Lr a^j^-u^\ ^£L\ 



; ^LlUI Jj^I ^ ^— U->-«s 



i j'j^-JI ^L^l IV *tRNA J_aLUl t^iP' l£J!>^ ^^a^JI 



.(r ^.jii) mi ^ ^ ^ m y) 

I-jJ^v «> >. JJl^j ^ 4>j :(Nuclear Genome) SI^JJI ^jh— j -w 

Autosome Lc+.ul*. L» V Y) 1 j*j Y i ^ lO-^' 'i?^ ^jJLu 
tfjufc Jj U ((X , Y) Lu* (Sex Chromosomes) jr^u.^ jruJu-t^j 

d JL_LJ J£j ~ j ^ ^tl j^jJLl ju Jl^kj . ( i J< *.tl j tx M ^ 2 j a! ^ 

J JU>Jll £j9jJII JLjJL>iJ t ^ j |<uj (jyjJI t^tl i aj ^_Lj_^>J I j.»jua 

L_aj t j (j I Ltjjf I i La t-dJjdj . 4 j ipjVl 3j^L!l «l^j (JT J_c d>-^ 

3 — a (jL—U <_ tjfcj tilJi . 4. j ,i>>j^M Oj^J\ ^iini <jr^- Cj -i3^-^ £"^3— ° 

J f L ^Uti 4- jKT ^lU" , nj i JL^JJ tgjl mi T I *LiJ1 fjbjj gjl ,nH 

j-jqVI ^jj |g < n" !j . 4j j^ui «L9 Ju L^_lJ! j!j-jL£3>jJ1 ^ L"T> j a J d 1 ^ t^J-^O J J) ' ^ **' J 

1 j, fllj-^j-jj-LaJ 4jta_j_ijuJ ^-uo^J ( _ 3 Jl_lJI 1 _]SLlJl lIU j t j^a j, 

j cil Y • • _ ) - YACs/PACs = <jl jiLJii jli^V! 
j cil 0*_Y- Cosmids = cjLla^L>JLl 

jcdV^!^ M13Subclone = ^IjlIJI 




^^^^^^^^^^^^^^^^^^^^^^ - Sl^Jjt <_aMi: 

j^So jjjJI CLil jir, 1 uaJl 



4_JLi ^*_>ji t^uu^i (X ^^Vi u ; , y^j^jJI ^ 

:(0 JiLiJI jJs^l) 




U U }) H 12 ii 

6 7 8 9 10 11 12 

it u n u u 

13 14 15 16 17 18 * 

fl II *1 i# I # 

19 20 21 22 Y X 

^ ■ irJt jjjlII jtii^J O^yt (^Pid^) ^l*^ 1 J^-o-UI :(0) JS^J! 

^ £_Lo^_b (Centromer) ^J-^jJLI u' 'k"*^UIj j i < i^Tl 

L y9 1 # (J^ikjJL! *j^>Jlj 4JLjLj-uJI 4-C (J1jI_Jljl-us Syz L<a^e_r>> jJLi-of 
Ui| (p Petit 4 j m.'ij-JJI ryi) oj i Ml ^IjjJLi ^c, hlUj t£$l*J1 <-3jla]1 

,q L-flj^>JL> 4j j^sjj^ u i,j<^lT iL^LiJI g-JjjJL ^ o i u.t> c.J^>Jl 



dojo «yi j 7 1 1 <iall I *6o .^0 U 6jo IaJ I 



jl^IiV iijpAJI ojufc ^j3rl ttnj r(Cytogenetics) <Uj I^kJI OLljIj^JI 'kajjla 

4-L.lft du^ 3jLc ^JL.-V" < .mj . 4_iL>Jl 31 jj Ji^l Ji 3j>j^>.jJll CjI j i t <^tl 
£jj •OvHH^' (j^*> j V mi "i 1 1 CjI jU r 1 g " c 1 jjJ (j "1 j M a i _ V) ^jJI 

.v 

-f 

t 4_u1jjJI ^1 ^jj* bj^ii (jrt-V mi tj\ £jWt tt ,\ I Jl^jj ^(Karyotype) 

t^jJI (Down's syndrome) 4-cj}LLa jf 2LJj i UI ^j-a udfj L;r ic Jllc^j 

^^LjD 1— il— L-->- 1 ^ <j r nj dUjJ^ iLjL^Lusl i J.t-.>, 4-.C LU^>> LjM-^>- (J^ 1 4__lL>. ^ 

1 j t „j isi IV ^ lr o\ — J^^->- — « 4_j_L>. (J_^ (JT _J3 ^jli^tj j g J 4^aj^i Tlc-» 

ij| 4^U ^ 5jU ^jL jdl^J! Y^ u ; , ,^,TI ^J^il CiU»L<Vi<rai 

oL_^ 1 jl 47, XY+21 jt ^1 oi^l o! XX+21 t^l—UI JSLAJI 
(1) JSLjJi .(^i^l UMJ^ ^ 46, XX oyCj ,„j 46, XY jSjJ\ 4il^w 



. JIAi j^^^o ji^VI L^iaj 
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\ .y - . . j 








Y ^ Vju Y\ 
























r jj >.j 
















Y ^ U 










W * * * 






Y ^ Vj^ 










YO* -/^ 















JL-^ i f ti Ll 



J< m<i .(Translocation) w * ; j f JLLjj^I 4 .<U r 



CjI JLujjJI ( Jjuii-_o3 ^£ c-dM^-V 4 ^- j" > cilij^ <_jL<t-iil j»^ '"«tl ^1l>J ^i^JlII i^i-bjJill 
4_j_u1jJlI 5_L<uljlU j_^-LiJI 4 j r^j ^_<_ol j jjJaJ J ^ <5j-_j_>-Vl CjI^JluJI 

( jja 4jjj_-i j^j-C ^--J 4JL>JI t) JJb *^jJI tliljLloj_ui ^Ijjl Jl_>. Li 4_IbLu3| Juu Oj-e^C 
yn\\ ijjz 4jlL^2 j^I^j 4 i n n i C^J C? V' iri ^ J^~-^--^ ^ ^t^i tc">Tl 



CjIjjjII Jjj_>u JjlitJ^ . \ ^j9j j ./a! T 4jL^j (jjJ-C- ^-=&Tl.I"J t YY 

(^Jsjj L^o iU-nBjj jjjj ^ c"i < uTc.t-u 4oL>JI ^flj 4 jU r <jLj ^^m (jj^J < 4_iL>J i (JS-I J 

o^L >^ Uf ^Ijyw^TI ^ ojk (DAPI) j^Vl o! 

^^aj^II .\ )c j , YY j j t ir>l| u i i i^t Tl ^yl^. Ju>^j Lr Ul (BCR) jj^L 

Lj J< mi j t YY t i ir^tl JLj^I LatL^Jbl JL3 j i^-vVI jriljlJI JL>o 

^ju^uall JJLjJJ iAJiIl jjLLsj-oj (jojuftj ^j^jLuall ^t-y^atl jj^jjl)! I JlA (j^a <LJL>. Jijl 

« ' ******* 



ijr ^j A p&j jjjLj.un.TI ^yl^ 5jjl>i-4 u_)l_L*_>J ^yjl riU i^t tj-JjJL) Jj-*J :( VJ J£AII 

\-*£$ jLLa ^uu l-jI i^i 4 jA^ni j_a L^JLc J±u*->i2\ <u_L>. ^ T Y ^ ■» n n 1 1 



1 3j> U j i ii LfcjjjJiJ 4Jb J_4 ^^jJLc (_j^_>J! (j^'v i.i,i.,r ^.uj (jl (J-i-3 

4_j^_i^>| a 4\]ojL>. (jr^ <Jjjlo^>JI J-j3> CjVIj~L>JI 4_j j^-dJ Lo Jijl (jL£ t(J-*il^ J^.LuJ 
\ $ <\ < nj-i tjj-Jij) <t i m 'g i4lajU>JI <> jufc j-Sl jj ^ Jl_c (JLj>. (jy-^J i4jjjJLl lILITi! 
CjLojJLiJLI j) 4_L£-llL<aJl jLc-^^U J3 JU ° Cy* 4-^^ 3ji0 j-lU JjjIj-LaJL (j\ ~t\ unLd 
4 i n A i g-^-Juil ^ejuaJ^ - pfl "'J ' > (j-^o 1 # jlf (jjJLua_3t_j (_ 3 oJI 4-Jjl i ife-Tt-mVI 
iijjiLujuJI j joJjJI CjVI^jL>. j^fl 1 U j , ,>U'a /(jjj /l.jU ^j_Li3vII ^yjj 4 j m <ILj 

^ (^j—tlu—J I j»Jju_*1J 4_^e_ uol a 4_L>jl_>. ^-i-uj ^<UJ ^jl ^jJj^LjlI I ^jjJiJI 
I JL^jj tjjjil^ JSLjj-j 4_LdjL>JI Cua^luj Jl2_S (JjuaJIjj Lg_3j_>-1 3 1 I jJi ^->-'l 

^ n uli ^ tfl^J-4 ii La I J-Aj ' i^j > 1 1 J. 3" mi U jJj J-J-«-u i _ JT IiJl j^-t-jJtTJI JJJLj 

^Jj^laJI 3j"rtll dlft J£ 4_ui mmVI CIjjJw L3 I :4 nin'i ^-^Llj (^jjl Jl J-miII ^ 

( mi ~&\ I jU S L$j C m " ^ ^ylll 4_ii]| j 4_jjIjjJI 3jU1 ( PtmiVC"! 1 VjjIj ^ 

^ ^-C-jJl (jjJ-^ *Lk>^ L^O - 3L ^ a (( ' "O * J M ~^ .i' (( ^ * U * J)) Ljjl J^vlj Lj^LjT 
JLua j^j^l LijUv a Ju9 (jrpjLll (jpLfc <jl 4 j o Uli CjUtjVl ^b» a -j I 

3j 1 tf>JI Juk jUaSjVI liUj SJj^laJI j> _p.LlH Ijuk IllLoJ^ Sjh M..II CjIjLiLo 
jjLc. (^jJI (^jj-^mjIj (j, ■ i g-t->) tfljj " t_JLL ujLAJI (j t ^yjj 4JLJ3-UJI 

i^fic Ji^t >. jjl Juu t^jJuLS c_jj_dJL ^Jj_j_>sL^ 4_»_oL>. ^Ijj-I^JlJI (j^ojjb 
^^ZlIIj (ij^Sj-t-LI (JLils^l 3jLC.L<-tt^J ^1^3 4_iLs>I 4_jl_Jj 4 oln.La ^j-^ 4j_ljj I j J 4j*JLo 

^j-o mi t, ,11 a ^j-u-aUkJI Lt 3 4_uLi_iij^U ^ J n "<J Li_>. ^Jj_t_i 1 1 J g-Ljj. J ^ II Oj aLt"> 

jj4.j V! ^1 ^jjLUI ^ liL^i " ^hrt > ^oT ^ Lc ^ JjjuI mi j 'i 
^ Nature 5 • ^ ^.U tl 4l*_,o c^jua t « f . j» Jl 3jLo l-9I mi 

c^l; lu ^^-Ul (i ^jii) 3 j i (j miII 4J1 n U L^_j1j-3J Jl OJj ^1 j ro 
I J_>-lj I jUjln'fcJ 1 t"< <<t a 4_uLijl 4_=tJ_<-£i] I a ^^J^l 4_5e n tr*\\ 



(j! (j^J cjrj— jj JL_3j tj o tll ^j-fl l_<_jjJ3 J I JL_i — ju {yi I j <i (j ml ^ jJJ j 'C infl 

Jj— i-£a_>J! dlj—SU J-SLcjj tik. 3 n-L£ ^ * W j 4_JLiJLI CjI a K JJl_C 

u lr 4 t j jUTI 4„ \y .a 1 " t i^j ^jtfl 4_Jl_2_*U 4 jV r^Vl 4 r* u \ r 

ol JL-5jj www.nature.com/genomics/hurnan/watson-crick -.^yJLlJl jjlj-Judl 

L_J.iVl ^j-ujJU LloL£ 4-l>. I J_A 4_3j^JI 4jLj_£ ^yic « t jj_ J uaj|j)) jJI 

ijj-u* i « 4 t j j U T I » 4L*_a j-jxiJI 3jl.il m£jJ ^>.Lli ^cJ 4-lLdJLI <jV Jrilsjfci'r a 
3ji 3 ni ^Lf t-3j mi U aji "1 < ti^? «(jj mi" I j» Ju3j .^ojLa-uf 4jMj t-JjLSj La 

: ) |*Ljl1 Jji^j 3JjL*. ^^Lc JjL>JI Salvador Luria j^oJaj^-Ji aljj^jdl 

.((SLpJl 1 < <7 in*^ 1 Juli» 

4 djj m 1*1 Y * * ^ ^-o i *^ j ^ mi ji mi r ^_yu — aL>JI 

ijUJLL 4_*j)jj (j;^ Lu»U- Ijjuc (o j^jJLI) 3j j $ mi 1 1 (Nature) 4« mUH 
j j r LdJIi 4_L>JLI Sjlji CuJLic? <j? J_ju 4j|jijL_» ^_JJ J-*-«jI <>a J£ (^ylt 
4J 1 .m i j d(,,<i l.t.u.7> Ju3 Cju£j . (O-JjJljj j 4_dLl_*J 1 GjLo^IaJU 4^-1 o i ^J-C L^jIj-UI 

Jl-j. iJl 4_L>JL I ^yjg 1 j >-j^j) j j T t ^ mi ^ jj—3t_a ^j^a ^yjj^JiSLiy I jlj^_jJI 

j>j^_*JI Lar mi 't ^jj " r» 4-L>JLl <jf ^yic ,v j ClJIH Richard Gallaghar 

£yja j mi r ^yjloJI 4_>-jJJLI 4liJLuuj <-r^J t4_y>j (j -^.Jl 4JtUI 

5jj AJ I ^q cuj 4_3jL_>- j u<a-C ^LjVI djuA ^JjlI I ( jIu__su» MjL^ Y * * ^ 

r 11 (jAj k. ilnll ^JLc 4_JlSLjj|j <JLi Ij-tj tj )w jJ>> Ju 1 i/ 4_i>aj m -vJ 1 

clU jJ j ... Lfcjlj-^tj 3Ll>JI ^34^aj 3 1 1." 1 1 jJtUI oli j 4_JT p 4* 4j\$'t\\ ^ 

Liaj! (^sL^JI JJuJI ijuk Cuijusj (Jj icdJju 4_L>JL I < rt"^" ^Jj * « 3 j^iJ I JujJ 



frjog\iT»ir6jUjr^j.^lj6^l«JI ^oLLoJI 

" -t^Tl 4_ii^ ljv. 4jj-jL>JI (jy j>. Cu^J I 4_»_^L?tL-i <_j_ujj JLjJ l 4_l_uk 

K o ia ("< J^i^iaJt 4 ^ -v. j Cr^J f j '■-> 4_*jLc*jJ1 ^lj_>. C-^jJI <jL£j 

tj\£ c i t - L .-'v t | JL>*| L^-flJJ J^l ^jj *4jj_pJ| ^ i i ijS (±cJJv- 

Cjj t mi CjI U-kJ Jljuj t http://www.nature.com/genome/ i^JLUI ^U-^ 
2LcL<jJ1 cul^ <±ij ^ t4Jj^ i n ) 2LL>JU ^j^o <_^J £-^J cPl '-' ^ ct-^^J 

Cu_ 3fc_I_3j 1 1 ^l— i— 1^> t h is> 'i Tlj 4 m al jjL>o V [,A J lir <j JLlJ 

JU^^UI (A) J£AI1 ^MiJI 

tj] La<:|jJ3 4_L>JLl ^Jju 4 -r h t<*>\\ (JAj-u! ( _ y 3j t^j mhH ^jJu_>JI 4^*iSj <LL>JU 

i^jSU (Aventis) ^j^-illa! 4_Sj^i ^ c ju ^jlJs 4jju$JI jjljJI I jla 

LlLiijf ^ ^ («J itl *LlJIj j \tts\ mi U ^ 4jj u, j H Jj!j^_£lVl 

4 fll >. ^ lr. (j^ — i^i j t_> ^j,, ji\J| t j_>o 4j^*> iSjl — iia_^>Jl lj — *Luo (j—jJJ! 

4 3j__iJI 3 J_^j-3 (^jJl t 4_j^iLI 4_ic i_uLjJI (jflc ^-ojI CjtjLj^ *^c_jjLU1 

s ji * 

...4IU (J 4 i^nll , ..SLpJI L^j C, n*s ^Ul 4jjLfltjVI C><^ JlaJ _ 

1_Loj_Ll>. ji" i n W 4_Iljl _ 

^jJlJ\ ^jJLl>J1 Sjij^-JL J-aL>J1 J-lJjJI _ 
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^^iL>Jl ^ Oj-iiu iUt< iJL« i • ^ ^ij jjjJI :(A) JSLjJi 

(jjJI (jr^j^ l^tVl Juj-Jl 4 U < J jj L-lUo Cm JJulII t o i"it "i (jf JLjuj 

j" Vi i n L^jf olr t _ y Jul 2Lu»L>- t4_jJSjjJ1 4-L>JJ 4\it- . ..*) « ,\\n^ 4-L>JJ Sjljj 

t4j, V gJJ ^ T< 1 1 r» a 4_Li I *l ^»Ljl Jl_j»_>j Jjl_aJLjj . CjI j t I 4i<^> <i a J^ul^—>- ^^ic 

^^yic ^yt Ljuo (JSJ j <LajItJi lL*jIj^>J( Lflj '°\ CjJLxj JaaJLjj i 4jjj^IiSLI^/ 1 4_it_<-uJj| 
Jii- (^1 4_3 CjJus. Ilij ^jJI jKJU dJJj ^LTr nljJ-^l run-r (*/ W 4 i 'r; 

;j Mllj ^LLsj^loJI v j_« 5j J ~l ^ (J^j' (jyJi ^jL<J4J^/l J| "| j ,uu 

Ijla U iV^I ^jjdil ^ j j jUTI ^1 4 j. uu Li Fraumeni jLLa^^ ^ .«U ^LLaj^l 

^1 cjIjj^j.1 aisLi ^y/oii P53 ji 4jj^j .n^ ^ ^j^ji ^ 

Tumor Suppressor ^ « , »" o^>^l o-* f**" ^ 4jU^>. ^ 4Jjj L n ^ jijSj 



frjng'i i T» 1 1 &aJU l*6^^=ull dJO IsJ I 



Jluu jjL*-o ijlS^a JjloJLi^ t^jjfcl JLj>-| t "m rt"! I JL9 ^^JjlJ P53 4jjj_4 

t_»Lt-a-A o^i^ Lr^J "*N j^l) Neurofibroma ^^-^JLl qU*j m\\ 



fjJij ^,131 t 3 j t j i^TI 4L>jL>JI (JJ Li Sjj^jJlI L^jLjjIjcwI J >^*< W u * j r , — » I T 
4l5Lc (j-aij (jJJ NF2 43j5^j (jJJ 4_aLbVL> 4jjjJ.I oJJt u <Ti t q21.2 rjj 




mm! ^1 ^^j*JI ^ ^jju Jx. 3jLlc ,NF2 jl* j mi". \T (iuLiUl) iL>olSJI 



^jittl U M,; r H u ; jt Y ^jJI (^cai^JI JjLLuaJI 2LaL^b 1 yy J\ 

UI, YY ^ jjl ^1 43^i ^ Y ^; , IA J1 4_Jjj J^l 

3juxlj A itt.4.ujj jjjjVI JUC ^Ltifc-LuJ 4_Lq JL>-j_i^ X ^iii i/tTI La! ij^jJl Lj^L>- 
Lal 0 inti J-lajl) SJl_jJL_C ^ ' i ^yJI 4 j p 1 n "II tfjjfcj JLlC 
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:4jK 11 ^ (CjLjj^JJ) Genes CiLli^JJ ^ a * 5 ^ u jjjUI u 

iilJjJ cjU-Ajjj cj1,L> o ^ llJUa t jSLI i(T * 'V ^jU») ^j_JI 4jLc. ^JJ - U , ,MI > 
u n j rt->Jl jjljJI (j f W. Gilbert ^JL*Jt jjua oL-LuUjJl < Ly i_a < jjl*JI 

J' 

V (JjL-uj ^iiiJJ J^JI u f *Base Pair ^jlcUs jt ^j^>- 

:4_JllJl 4_lU_sJIj ^Lja ^jlcL^ *<Jj^ oljLLa 

^1 V * 3_jisj cj! M^tl jjljlI j^jlSj l^LIaj t (A ^jIH ^Ijil > r<< ^ 

jltwIjJI ^;ixll L$>.l i, m n i n I ^£>>. (jiil Expressed Sequence Tags (EST) 

j Coding gene 4JL*_a TTV q o ^"n Lr JL^uaJ1 Ijl-a ^1 jrA_p 4 p ^ ^-j^O 

jl^ 4jL»flJl cjIjj^JLI ryi 4jj^j«j ^ YV jj»-^ .Pseudogene 4_tjl£ 4jj^ o^ 

4_a^_t-« CxjL£ ^ L^_Lu^Lwj ^jl (^1 ^^tjjLlJI I JlA J_iJ9 /yj 1 ^ jlr t_flj^JLjJl 

JjLij L^jV oljj^ja L^jL) (jibj ^JLlilll CjIjjjJLI /yi 4jj^o ^A JLa-jJj 1 1 <i 1 1 <\ 

J£ ^La IjSLAj j4Ju«i 4_LflLu»J 4_~t_4^ij J^jv^j ^ jjl JjjljII ^j^j^u 4lsLGjV 

^t-LJij 4-jiaLuDj 4 V 1 n b Sjjjv^jo {jtf\~Lui ^4jj^ja TTO^ 4_il£. 3jjj>-^ll CjIjj^II 



L^j L ^}\ 4-l!'^! 4_jJl_j!£j J_£j>JIj .(Jj-SJi mi) 1 ^"i t nljj >u <jl J<j ( <A\ {yi 

^1 ^( t L^Ls 4jjj_o lJiVI \ * i—jjLaj Lj t LJL>. tt_3j_*j ^stjj (^ ^ ^.j.joj Lili i * 

/. VO UI <p V ^-jll) <j^!j-aVl ^Aaj L^Lij jUejI ^j^- Jlj9j */. Yo 

(_fl^^j>Jl JJLC (Jl«i>> V* m£jL-uJ m»^ r u.Jl ^j-Ll>JI L4J t-j^HSm L_flj^>J1 J JlC 

<g£UJI 4jLo jt Nematode (j^L-u) 3U<mU S^jJLuall SjjjJI L&i cm7£ i Jjl\ 
(3 j>_Lqj>JI *uL>* ^jJ! ^jJLj^JI ^» Y o • .Uv^ JjUjj Drosophila SU-tJLl 

^1 m^jjU'II ^jJI 4_jvjJLi iUi'^J V JL3 ^ii -vJl j-i^J ^ jJI ^t^>Jl j La 1 
. Lkj.jua3 j) L^J^Ia ^>«lJIj jjfc dj^-CJ Jll! ( jSU ,^-5^1 jjjlSLH l^j J^l^Tu 

Lr <» l "i m j iJaiaJa 4 j!^ ^0^ ^ tj^u Ijljv 3 j j.^ <^> ojjj £jr jfc ^ylll Nematode 
"tA^Luil L L ^jjj j-a^I IJla^ tSj^jJI (ilij ^,111 cjIjj^JL! jjlc < iiti>> 

J' ■* " 



'«\;nt)'ijT»l I &aD IV; -i~yU 6jo laJ I 



JL9 CjLilj-pJI <?JLA tZjljj^-oj (j'uujj'^l CjIjjjjo (j-u 2LijLJlUj . Lili £hJUjVI j jL?dj V 
jl «^JjjVI Jj-oI» 4_>Ll£ CjJijJ (jy lll a jijljl^» J^-^' ^Ua^o _LJ_Lj>- t ]ya <JjL>Jl 



^jJlI) Arabidopsis rhaliana 
^Jt 4_^JJI(ol 

> Y * * * f 1 c: 


^jLii-iMJ AjjIj^J! 5^ ti i uli <_^>. 


nv<\YV<i ^ j_^l 3 

(oo 3 oi jU^ll) LU 


f 

-t 

t -i. 

V* * 










(OV £^11) <3 J>a 1VV • 


^ J 3 — a ^ * * ' ^J-^*- J- 11 J 


oY^A- Lj^LJJ u ^1 , ;un 

^ ,^11 Cj) >ol t( cJl «U 

(V ^11) V..Y/W/T 










^ ... 4 ^ 


a ,U *M 3 , ... -w H UI .M ^ 




^ ,L^^I ^1 jjVl oL 









jjlsLJJLI ^ o i m j b^o 4_JLc (.n,*i ^JLc- ^^Jjtj tjl Mi*< V I « ! .(j . j» (T) 

.4Jl t n 11 j! 4Uu,.;,II jLLiU ^ 4 4 1 mii Lr Lc:j t 4JLt nll j? 4JLaL^I 

4_^1 mi U &a V. Y Y , 0 ^1 ^ J; ,Vi (CjLLl^JI 4 rtliU) 'U! t ntl 4__lkiil 
<j\*3j^>Jl tjji 4_J1_C 4 1 mi ^^ylc mjjJIaj L^jLi j_^o-Tijj 4 ^^_oj_jJI ^jij>n 4_i KU 

*/ W (jJlj^ J< um (Noncoding Region) 4JL^i]l j^i. 4SU;M L* f t CG 

I ll£La>j , AT jJ^lS^^JI 4_lJLi 4 ^yic. m^j" ^yjij t ^ jJ_lj>J 1 4_jvL_u_4 
(jja 4JLal i^-aT 1 (jIsLlJLI 1— «a 1 CG >Jl .ij-Jv^J ^ j <a-Tu CjLxj_>JI (jjaLuo ^jL-B 

*/ i*\ (^Jlj^ J t .n't (Repetitive sequences) 3j^llU J^HI ojjtj iCjlsr n t^\\ 

4Jltall cjIjjj-U £-±mj 4j^Ij-« ^ 4jjj_oJJ jyLLJllj Promoters cjI .^nh^U jl 
<-flj-ju V (j-UI JLLLLI ckulj liJLLaj * Transcriptional Regulatory sequences 

.(Y JSLSJI)^» J! 

t n 1" V" (j^jJI ^_y-AiJ t^tV*< * a <J1 ^Jtj 4jj)"<^ 4 i_3 I mi J I ^jJLl>JI ^Jlielu ("^ ) 

Single Nucleotide jj *^>U _>j ♦ 1 U .aII <_3j_^>JI u o mi'j j_, A Jl 
^pJI ^jl^JI ^j-o ^.a^ ^1 Ja-^jj (j t iPolymorphism (SNP) 

^yl^. jj^Ij l_3j^V| a JL4 J^vl (jLfl ^lailj , A, G , C ,T <^J*J j»jjLl>J1 L$j <"m7? 
4j 

^yS jj-l-aJI JJUujo Jtj-ija ^j_iLa ) , £ Y Ja Jlj»o J^j .^jjlalJI L^itJjlj 

4_jujVI lJ^j^VI J i <i\ mi" (3>^' 6^ t j u^ 1 » ^ ^ "' 'J 



^jJLj_j>J1 J^La LLa ( _ r 3 £jj_2j ij-i-T^ 3 l-Sjk-JV. VI ( _ T 3 lJs}L>J) 

elU jJj t4_i3La Jl£> ^ ' ^ ~* m' lAJ ^Cj1_Lj_>J I ) 4 lr> i.u..lJ I (j^bLUI J i tt 1 1 u'sj 

£_>0 */A * * ^1 (Jj-^SJ J-3 ^^-Li_>J! £yA JjioLitl OJlA) (jy h J mi j 1 i 4-1 1 mmTI <jLfl 

( ^ 1 £>-jl l ) «4 * j j Mi » 4jL*_ja (JLij-ji-j Y * * V j j o i n O ( juuo 1— >J | j 
ifrLgJjttl ^1 4„ lj_u<IL J < A 1 1 4j^_*IlII <j1jjj ijLili ^jjLl>- lJs^>J t (Jj^J 

( LgJLU X -S^J j»J^l j^^Ul (jlj-liLJ 4^JLt>Jl 4_LdjL>JI £>SJ . JLv I 

T ' ' ^ VI ^LailitJ V U^J? fj^aj-u 7JI MSJ 4jjLaI1 4_l^IjJlII Oj^Jil JlAj 
3jL_iJI Jjj ( j-C 4Jjj Mttl 4jjjJLI ^ I ^jtJjj Jl_3j ,3jljJL>JI 4_jj^V1 jl j "1 Vlj 

. jLaJl£ tjLaij^U juj-sV ^ ij/^l jjWlTl (J^lj^a ^1 SlLw^s [\$<nn\ 

i-i j^JI ^Jj J I 1 n"l9Vlj 4_uul mil! ^ ...^J*t 1^ II 
4J^Lstjaj t Lkjlj^o 4_ajjjcs^ i_3jj»i>JI oJJb ^jLfl t LojT i-J^ll L*^ 

(J? oJlj L^jI <i i*iij 1 ^mj V mm 4_Sj^-1i3J t ( _p»lj^<jVl p j A T ^j^o (j:t jJI 



*^j_cu_±il ^jJu_>Jl {jji—tZo ^LtiJuLi ojj£aX\ l_3^>.V| 0 JU5> 4 t j iU ^jl 

<jl! jJ^ i4_j.u,^JI L^IuljJs 4JL09 Lfri\&Aj 4jj.„ui j H 4-Cj) g.-^X1 L.S^'LlLi.Lj < rt Tfcj 

t _ y ic "^ULo l-Jj <>>ft_g .4_j^_tlij 4_c j_<^_?t>J 3^_i-t^ 4-jJ1 irt t ^j^lj-^^l 4_>JLi_ja^ 

^la : L^-tjjj 4_aj^Joj 4£pj=t_4aJl i—S^^JI aJJt ^j-o 3j>l n"i 1 nVl ^jl^a] J^-^ 

£yi j—^T ^ j — 1-0 m^I jl) J_ r *-lj ^-9j ^.t„ 1 i^t II 3jJL_3e_^s 4 ritrw a U>JLj>.| 

^jjjJl tVj_4> (j-C j j 1 ^ J^LioJ Lfcjlj^o 4_Sj^Jeaj (_aJb_3cJ L^j 1 J.."*-JLi.u^ 

U Wn n*^ CJJ^_U (JibV tfJLA JJ^J 1 't <s>Vr a\ lili Lo! t^jLLiJI J 

m^jl>-V1 4_pJ| tljLljlSLll (JiS^La 4j1 JU I J>_i c 1^3 4j_t_>o 4£jTlui.iQ CjI tt is> 



£ j o 9 'i j ? 1 1 'fraJJ I *6u AaAl fejo bd I ^joULoJI 

CjLo_L<aJI £ jufc <j| ^yjj j-i-tij 3j-u£ ^jjVji ijj Ll^fi i LuLjjjjO Lgj C<,j"^ (jyjJI 

JjjJl (J^ V L^-Q jLjtT(-(.u,~) JL3 t3jL>. (jy^- ^ J m' f J I (3>t (JS^ j-JjOJ 4oIjaJ| 

( _ ;r 4 — l-u-J I o I JLAj i- 1 oLxj_4J%4J jlj rtt-ii^l (JSL*!uJ 

*? jufc **ol n" 1 nV I 4_tuljJ <UjL>Jl ^alj^Jlj tUU>Jl ^-tbjJ 1 j 1 * *3 l1> 

/ya (jrLc fj'n t \ — ?c 1_) tiUli I J jjj al j "U CjI ojl t U 

<^lJ1 OiVl (^)T Ijl^Jj t(jr SUU<^l JSLJo l<j jlr ^-ullU ^CjUI^JI 

4_u I jjJ 1 CjLo^IjlU aI 

J JLC ^ i >") 4_jj1jjJ1 5ji rt Mttl ^gj mi j 1 1 ajj_lj>J! £\$J- l" * LAj-uiJ 

jjLlJI mi j 1 1 ajjLl>JI ^jj^Jjjh L^J aIj9 ( _ y lll 4_<_oljjJI (jy ^j i^LujIjjJJ 

'"■tX^ ^ jLflj jVitj JJ-^^ ^4> ^Ij-flVl ol-^ 4_t^Jj^aVl 4_^5^tJJ 

j' 

f 

) 1^,1,^ 4^ufuJ1 L-O-Lfl (j-^ 9 A J) 'J T.' 

Genetic Profiling ol iUx r, n Uj a! j nll ^L>ol t (2JLljij 

(jJol-Lo ^^.3 CjIjjjJLI JjJLst-jj 5LL«ijV1 5 jU r (j:j-^oj . ^jiolj—aVI ^Ir 



j? 

(J^fl j~c ^JLse-Iu-ul 1 jj 4-lIIj aJl <? JUS» J-ILaJ Jl£5 1 4 Lu»_a 4-jj» tTuj 4x.^-c-St-a L7 lc 4j^j3 

. La ^.iiL (jjj 4^j^j>JLI llULJ 4jjLa 4jjjI l_sL1j£I 
^1 J j, g "m, t, I ^ ^jJj jJs 4_i£ Ijlaj ^cjU-U^I! j-j-*^ ^ 4_lx.Ui^VI oLa^UJI 

ijr ic (^^y-^Jl £jjLSLJ1 3jJU9 (j-o— >ia," " j j U 11 ^La Ui^>VI 4 j ia.^ jl i — S^j) — «J.1 j-^J 
<Lc^_«j_^jj (2^-*—° ^^.L^-J LoJuj»_fl t jLiuJ^M 1 ^ j 'g ^jjftj <Lu>ll CjLuL^JI 

Jjla ^1 j^s j^o « h h V" r m *L^JI LiJJjJ jIj^Vl 4^jLl« jLa jI j^/I 

4_-a^L<LcJJ 4_LjLs j-iL jj^J JL3 4_jjIjjJI jl O-p* t j-<-uJI jL£ 4_i j3LLu_d 

jjiut—J Luaj-ju ^Jj_£l jjjjSLj-co 4_uljjJI l-Jj) -L t U t j 1 tj-ul ie— Jj^/I 

q " ' j 

ld£-Aj , 4JxjjIj o" ( nl 4_j_do^ (jy ^ j_uLlll ^yJI ^jj.j < 11 4jIjjj_c ^ylc J 1^ -»j ^LsejI 

j^ji^. ^UuuiaJLl V ULo-f JLLj Lq-Sj i^j^Jl ^jjl^LIl L^j ^ o "n (jyjJl 4_jjj^Il]1 

,j\ i-i£z^£l dualj^i Lj_>o j| lIOjI |jl SLlj>J! 4_L_o jLSj ((jlojVl dJLA 4j>.j 



Sjmj[^ J^-* 5 ' 4^j-jl>s 1 X c-a ^jjS^j.i ii AjI JJuj ^jJj±A\ a j H7JI ^ijij Juu_9 . 

***** ' 

^r-iV inti ^jij -v S^lj-flj 1 K 4^ i_dJ j jl-^j (jrn 'V miTI Jl o ^ 

iJuuu*5\ JaLdJ ^riV i <jl 1 K g a (jjSLi <jJj 4 'r r. l-.^ (--(j^-ii l-£)j t-Lm 4j|^ ^LllLjj 

-LS ,i a> J. rt" miU «JjLc Jj< -^IjijJl enjjl lila Ij^Laj * LljJlI 5jj_^jJLI 
Liilj ^,1^, Lt..n a r>-a-, ,/l tjjSlj ^ I -LojjJLI! J>IaJl J-*-j- J-^J dxrt_JI 4_2l_jjJo 

j! L-SLLaj ^1.1 V " , nl_i dllj ^IIj (j! ^^ic 4_?t_-uaJlj JL«_^Jlj ^L^jJtj 3j_nJl ^jrU 

5 «T I t_jVl ^1 ^ o ~Z V ^1 j»|jL5tl_^Lj (jr U-JIi tJ ^lSaJl ^^k. 

j, - 

.Laik 

^Ijl^I :5luI jJI oLLc^U JLiu^^ 4JL>JI 3 \ ,4im dnmll 

JL^pJ <IijJu>JI 4_i_qJL*JI -^jLuJI (j) .^_sl^Jl t 4j^jl ^3 Jj-jUI 

^^jk jJjLsJI t^ljJi ^j-jhilj . LojT Lbljj^j L7 lJI <i j <o V mi Tl cj! n i^TI 

^fjj 4_i^ljju> Minnesota 4_*_^L^ ^ Thomas J Bouchard 0 f^iTI 



I jJOftJI 



Ljj^'t rtl" 'r a (juLu ^yjS Lux-uloJ i o (j int i 1 4 AjLjuI iSj-^ lH^**' ^ J- 4 
4_<_uL>. Lj-gJ (j I jJI dij, gir» f Jj9j jrCLgjl Mt"t<a tVi ,jj » i^jj (jL^jl iVia 

— oJ I 3l_J_5tJ J}JU_l"i ^J—^. I <— <_j| J_>. 1 J MlLml I J J J Cjliij^.. A.U (J I ^jUSJJ 



3 



3jUI ^ <n 1 n j \ — o jn* — ^ — "■jVI J b — 

cl<JLjuaj CjLojIaII (jLa ijjjl JSLjiJJ 

dJL&j SljJLll /j-o-iJa SjjIJ". o j 4JjLLaILo 

jL^bj t (DNA) ^A^JI 
.Double Helix 1 nr 1 <^> o Lujj^i^ jt L-J^J 

t (DNA) ^j^JJI jj>> ^ 1 $ j n - ■■*< 
LjI j-vfj i(Chromatin) (jtGLaj^ I j i^.n t£>^' ^ ^ l ' ^ ^ : J— 39 
UI .(Chromosomes) ^LJLt^^L La^ju (C>-^l - . H 



1 \ 



^1 5 j-j g „AJI LM-Jw Lol t ol it 1 LuLu ^j-^o u g g (Drosophila) JAJI 
j <^>'<r V , T ^ (jL^iVI L^_>. -jj* 4_j1>. J£ ^ Sjj^wjJLI (DNA) 

^ (oj-^L. T , Y) oljLJil ejut o' J^J -(j4l>^i cr^ T, G, C, A cSj^VL 
: 4 m rt't j^JLlIl ^t__>Jlj i<<\ j, Z ~i m o Ja_>- JSLi jjy-Lc r m "i ^ JlJs CjL_jj^__>J1 
jJL £i 4_sL^ ^1 jlUx^ J-aJJI Ijia TCCTGGTCTTAAGGGCTCAA A 

^ * <_)j>l_dJ 1 — c p , .t *>Jl < jr 3 Jaj j ->ll djL_$J (_yKJl J^W^ UjJ^J '" * L^ — 
^■li 4_uljjJI CjLo^U-JI 4JjjIaJI 4_iL£JI aJu* (jLa fiUUj .CjljJLajitf 

< t <j i n j JL^ ({<S 0 • * * ) 4L^W1 4jLjSUI dJuA (j-a ja-uu Ji^e-o 

lJlAIL^I Jl9j .SLjjIjjJI CjIj nUTl 4-u.uU L«s Ijukj J_JjJ! JfllnTI Cjjjj 

m i a J^j L ^l\ (DNA) 4lj$X\ S^J-x-aJ ^1 CjI j nUTl dJuk ^ jj"(<H *ULlJ1 
4_lL>-I J J-ol 3_»J 4t m ^j^fLi j! 4_uL_ojSUI jljJLl J SjLuaJl lIjLcI t n<Vi-^ Lj-wjLv 

jjjjj «S^rtilitl» 4_uijjJi j-i-oIJjlU Cj-tjjjJlIl 1 Ju4> 4 j,».uuJ ur ic- »L»i»H ^^ijl Jl^j 

S^l^Ja ^j-ojJ i 1 1— d»Jl 4__>-l ^j-lll c-ui—ual ^j^a <j | : j_^jJLj jjjlj>JI 

^14 1 1 ^jjubjjs L<s! *4_<oL£Jl j $ < J^Li^ 4jSLfl-« (1)3^ ^r'J 4_jj I jjJ I 3j_ti- jJJ 

*(3^A3 ^-^^ (J5>.tluj i 



i ^ r l\ J-^) 4jbfcJU<J 4_Cj— i_aJ ^«JJ djLdb ( f 1 < **( t i 4 J-la r J (j^jJL 1 , i 

SjUU t h c. \ 4 jl <i c ji.4J Lo ^ufcl ^>3 ^jl .4-jJbLlILa (3jl>.!j 4_cLyu 

u j!) 4^lj>il 

dUj t4_JLuD^I SjLjU 4_jLLLi 4jLs 4JL) 1 t-> a (jj^J (j? <— oeJ i » m i. n 1 1 

^jUuj JlJ^JLI 3 j, j j £ 4 ^ j ^ y a 4 jl *>J I 3 1 ^J_>-l J j^,^ 4_j__iL LiLuaJ I 

tjLa ^ <J1 4 r, ^Lul ^LLai-^i <J-^-*^ (Jj) '«^ 4JLj>- (CjLgj^jVI) 

^ Ij^Ll^j j! L^jL) pri <<> V^U rs-A ^joJl IlUb (jL£ I jl 4jjLSLI1 J_^2_=kj 
LajJjlS 1 r>>jj^a <jL£ I jj La? t 4jij)iUU 4-LajtIil 4W. JjLO Jj_i-^jJ| 
j^ySLcJ i— xa j^Lai- 1 , ,J_j4-*J1 (jLSLfl ^ j jj)-j>> >JI j->- I ^j-ujJL^s 1 1 \ U J Ji_3 

^1 ^1 4^r .„ir. m, U 4_u1j^Jl SjUI ^ U^JI ^>Li-al j»JL_G ^jjj 
^ «t < «j i « (J-*-sa 5tJ 4 J I >J I dJUb (j^J 3jL_jJjJI Li^L_iJI 4 <t j 

(j^^Lj La-bf cdJ j 3jj) U-^JI j t(< n J 1 v % h'tl) Mutation cj nU tL 
jjj L^J ^yliJt i>il 1 cjLi_uj^_J! jl>.I rAUcj c-oLuol jls 3^ n U 1 1 

cdJ j Ji_^ 4__JL>JI 3Lj ^ ^ 4 ^ ^ U jj — 4^1 ,x -w t 4 — ^1^^. ^ 

(DNA) i^ilj^l SjUI 0 U ^Loill jt cJi^i ,^',11 5uL^ aiL^VL 

u-» 1 < j*i Jj-jJ I ^ a Qj~ JL-tSi 4-Cj ^ iill 4 — jJL>JI J_>.|j ^ — 5 ^ — 

4j1jljJI ^ L_4_i_3 fCb 4_£jJlj J * 1 1 1 4_jJL) 4_xU_jlj tillj ^jJLt^ (SjjlJJl 
Jj-^-ujJI ^^jjjJl (^j^jJl ^j^> o ^Jt ( _- r q — <_a_j l — o ^1 4-jjjJLI DNA 4 <\ -w.j3 

CjLLljj > _J! ^.u.> ^-Lul ^ t_JLl^ ^Jwir i, n j ^ jJI (I .(j .j mRNA 



t tfMi-id p& 4_j£LJI 4jUI ^ t M.'ifl j m.TI La I djULL iMi)! ^ Ju}j V 





1 


u v. I 'V 

j 


\ 




S * x 'i , i 'V x ^ ,i 


V X ) , i 




r w 

i 


Y- 




n j a 


rr 





o t » Tt jL>tjyi IJlA .^gj Mijtj (jjjJLstU 4_ulj^jl B j Mifl ^jj^Jli^c t m t, I 



j j j< J< ini <±*_t>. ( (Periodic Table) ju^oLaU i^jjjJI JjJlj>J1 ^ «t 

^*Lu ^t/-^' tn" 1 1 j-lA J 4j tS-it-U 4 t jiU ^3 

<j-a1j^>. ^_iJ 2L£^>JU 2ul jl_JI JiUj j M< r ^Lill u>-5JI oL^ I j La t IoSLaj 

Jj-i^yi t ^oi ^Lc ^ (DNA) 3jU1 cisl ,V,<L 

*L;Vl JMS. J*LT JSLAj UJLo ^L^VI 

(nih) 3j_5t^ii oLvyi ^ 4 >■ (^ii^yi ^ ^ * u <>o «cr^j^ 

cdLlAj . (jLiLjJlj I j, 4 <■ j^-t-ii 4 LijULT tL-o-j^a i lj.".\5o| il£Ljj-*f cy*J o^^^ 

CsUI ^ j ^ jj^laJj ,„i.(jJLL( ii 1 4_jj^_3 Sj. 'i *^ JLua ^L_*L«JI ^ \ lr>"i i «i 1 J_SJ 
5jj <^tl J n mi! ^^-3 dJj^jJLl 3jt_aJ I (j I m£jj LlA a (L_ij1jj 4j J t o) SjLJJuv 

LJU-^ MDM2 4i J>a L^J > ^ ^1 ( ) \ J^JJI) 

c. 4t.UI SLSjj^Laj ^_JLau_4-uj Uj? j ^l^j IjLAj iSjj^uaJI ^^4^-^ *A>^J^' 
^ mi tLjUlj j -hII (J-j« 3jU J — >- J^lj-jl tn -h 1 1 CjIjjjJLLj 




>- 4 m .H jjjia ^*-»' L^-^li Wnbi J^^' /lui j-* Lc^j j_uj jSaUi 

ji c^J Lpjj j i j 'w <ya ^-«alll /LiD a^_2JU,I 4 trhj^JI ^1 SujLuuI MDM2 

^^yli (^^>JLtu 4jsJilll 4 iO-ij-JI t j^» jjtVn c?^' (lt^ J^H^O ulfr.i'*^ ^^-^ 
^is^j-Jlj JaLUULS 4jpl£Ul bM3Jt U^ua Uj MDM2 Ajj^ t>* 4 -l, hm ^ jJlSI 
jLiJl ^a-^j LLfcj .4 1 1 nt.l JLcjvVI ^yJI 4JLjji$j (H~ j n< ^Ij^JI Jjju-UI Jt ^^Ijui Ijlaj 

oU^l^. ^ ijIjJLaJI £jj 4-cLol^ 4-j^_ > i- r j| .4_L_>.jJ) 

LL^juSt jJ^L* j-j^. (J5Lmi pUa^uJ I u-ccl^u) ^^Ul MDM2 ^4 3j-4-iS I3w±j 

ujIj mi <il JiLi ^^JLc 4_I_j^j ij^Uj ^ jlL>- ^jjiau ^ji^-i L^i j-Lfc J t 

.(Alkhalafetal. 1999 £^11 j-lajl) MDM2 



4_jjijjJ1 3 J LU <jLs CjIjI i tMj J^j>JI 3 CjI <fcKH J-o^L^a L4I0 J 's m n L_9^>- 

U* 



4 j t i r\ r 4aL>. l<j i a JjtJfcj ^ jJI JJL3c_a *1 51 j ^ a 4_j_L>JI jj ^ 

\ <i j g < ii I" "^fc-J L^jI M <j i " n\ 4_uljj.I1 3_UJ (^jJL>o ^ < « "*J1 L^L>. 

t4_j)j_<i cJaJI 4_La c_jjL_j La ^r—C- (^jj_>o |0.ul.>J I L^>iJ>- ^_yz 4_iL>. 

j jlc (jL_ I J ^ Aj (jnj j^—JI Ijuk 
Ijuk /y 3 J^l Ls M- \£j)~ 3ju>w|^JI 4 jl^tl o' j <_-_ _>SLJ 

Lcl^l j_>_ jul_ UvUJI L* t .4_jjlL>J1 _>£. 4_j_uL 

jj->_j .4jjJL>JI jl 4 j j i^t ttl 4_lL>J1 L_Ju>_ Lola ^jJjJI o11jjj^_jJI /ya 
JU>-j-j 4_jI <Jj t3j__lj 4j_9_ i<jUj mi 'n V 4jj,^4 t__Jl 4_Ltl <jl __]J Sj-tl-VI 

___ >ki i j JJ_>- (jL- I Jl^Jj 4__jL_ 4__-JLi ^—cjn-j^sj ^ IVms 

i4_0_&j tj l . .i'^l C- i^-a 4 «a-t-^-j ^.jLju ^ J j_j Ju3 iUrt^ 3ju>-lj 

4_ac_ijj CjJuseJ La L*UJt£^ t4_ijLloj i m 1 1 ^jlotj-aVl CjJU?cj La Ijuk J 

0 i t U < rtiV "II u^\j^a\ 1 (jiftj 5j jln^JI 4_jj1jjJ| j^Ij^VLj 4_j1 — ud^L! 

$^t£ri ^d^Jt ^tj^lt|4« : j^Uf| j£lt 

j^i j I (j, m /bjJLl ^j-^J * 4jjj_« i_iiJl 4_jLa c_jjL_Sj 1 — o <?LjM—>- 4 j !•>. 

<_tjl — flJ La oL-J^Li- 4 jJL>. L? _3 mJ J— =tJ (jJul c^L-oJI) < h ^Ij^-Il 

<_ iLjjj J.r^tl tfjuk ^yS 4_oljjJ| 3jU! ^Lfl ^jJLULj (4jjj_>a J^^Lo T 
4j^Jo_! ^_tIjLa-Ilj ^? ^ 1 tL ij-Aj t^jL-u-J^L! 4_u I I 5_iUU (j-o I JL_j_2_jlj 



JJ^UJ i4_ulj^j| 3_ll_M (jLflJLA ljL^>- (^JJtJ (jLcuuyi <j^a jj U" 1 1 ^J-i-u ^yfl 

{j-A 1 JL_J_3_JLJ 

Ut jjtt* «LaII j* & fe*JI oMAftit UI *U*fclf 

3^>> jJt Lgj < " i f& L ^jl\ 4jlJJI . 1 ijlr <u^L>> CxjL£ jj^jI I JLjju 

Iju^j ^-t L l £>^J *4t«>j i u.) 4_JLj^_Laj 4j)j-T>£La L^jLj ij^JjVl 4_Lfcj_Ll . j Jl_lj 

2LuL^ MA^ Lo,t IjJjs Ors^Vl j^LJI Ja! 

iJ^JU (jrJ_J ^yJ^Lll 4_-S^Lc JUJL_>0 ( jSL«JLl (j-* U3^T* 1 * ^ *^ ciUjL^J . 4_j_fl! 

(_J_A( ^jIjjj-o 4jjLajoj t-dJjij <_JjjJ1 ^-4 4j njjJaVl ^JjLloJI 

^j^I 4 <j ^ ^! ^1 jT 4jj^iJI c_tl ,n ~i'iVL> ij^jJLl tjLfl 1 jlSIaj 

(^m ^jLjjjJL (U j imj < JjL>tJ i _ y fll_i!ttJI *_»lj^>JI * J 

,<ua Ji^ ^jJI o^jJi LlajI Ujjj JjVl (jLuijV! (jlSLo 



1 4_5^^_*X1 (^blj^VI 2LsJL*_ji 4j£Lg-^ ^1 ^ "uh S^LuIjjJI SjULI Lj-ujpj 

j-l^L>JI 1 H 3j ^ Lj-cjlWI Jlj . mTI Ijjfc 4_)L^VI jjSo JL9 SiIjIj^I 4laLu,jj 
. JjntlTI CjL>.jJ JLu»Lj j.j^Tt L^-j-Laj < _ ? lJl 4 ISLiul 1 (j I uj.ullj 4_lj^>w 

JL>JI i L £>jJU cjI JL>.V 4jjj_a Jya j-j^I JjjIjuj ^^iwl JjIojw I t^jJl 

^ JUJI Lot cjjJLI (jJJ ^jjj jl2 LbljL^l ^ JUJUs i4^iiiic_>j ^LJlj ^\ 
J2j V I <_ c-tj 4 <i jlmll cjLjjjJLI JL>. ^1 ^ Ir.j < < < IrtTl 

.(j^La-o ^ 1 H-wJl tjT-^** ^-u>* t -^' ltuL^j 

jj^o i jj. < \ j i, u 4_u!jjJl S^a_jJl t_3jjj>. 4 1 < <il 1 <i j( <t^tnV>a <jj (JjJaJi t_otJ J 

4Ti , „Vl ^jLa Ij^Laj * (CD-ROM) jl^Ij -U::^ ^> ^ L^JjjJtj ^j^UJLI 

^ylc tjjVl (JL>Jl L*^ *3^H (J^ ^-^L*- 3 ^ J j rr "i i n t, I p Lila I L^4^^_u_u ^^lll 

CjLo^mi 4_A_LoIaj 3 U ""m 1 L^jj (Jj ^jVl 4 t j i Uj jjLSL>a j o ttlj ^c-i-uVI 

(j^sj-SJI Ijuk 3 J ^v^JLl Lo j-Lt-l I L^jjjLa^aj ^^aj^J,! culij^u 4 rtl»**<U 

Jj-as^j 4 " • j i Uj (jlojj,! 4J3j»jl^s mi H (J^ul-uu (^JLiJLjj iJLaJuLoJLI 

^JU 4_)1_x^_c ^iajjJ,! 4jjj_4 lLajL£ IjJ Lo ^JLjJLI <■ m ,,>,laU ^jrt-jj-u-uj tJaJuL^I 

^..Lu 1 11 CjI j ( mi H (J^Li. JjlaJ J^v Jl_2J ^4 <a jV m 4jjjj*j 4_j1 

SLLuaJLl CuLjjjJH ^ iU "1; 4 nU "U 4_j "ij^^-^l Cj\ jlrtltl 4 .j—i^Lll 

j^l ^^>J1 ^-ut -w j ^(ciujjLlJI j-t^jl) : (Gene Therapy or Gene Medicine) 



I jaaaJI 



jiLsJUJI CjL>.j o U C f rtji-KJ lili La V j . <j LL> j_<_a] 1 ^^LC cLiaJil] CjIjj^JLI 

LL^l 



4 



i 4_uL$j 4ie-uJ tfjLjJLcl (3^^ ^ (JL> ' ".'^ 'J 

u jl 

I juk$ t (Draft Sequence) Sj^.oill 4..V lllll .,t;ll j^oVl 

g.1 U-^Vl j ^yl^. (^jj **i 'V J j-iij La (jl ur"^ 

djjl^j 4_ojj_L>j njLt^ujVI Ll>.jJjj <,<irtt (j 1 1 t> (j^II 

j) 

^3 (ji^-l *^JLla]| 4_JjVl 3jj_uJl1 j— jij 

lJt^i jujl^j a^j^c -y* LtK *L^uVi ; : ^j^ 1 l^^-i >j- 

jU jin t II jLuJ^I oKla 

4_^LJ1 /V J| 



Lu! a_i_) t Jjj U 1 1 l_Ut_jjLj ( jja 4_2_>1 uJ\ J^xljJLl J}L_>. £r\_j_al L£ LijJ 

4_oJ j_>a 3 Jlj Ju>- 4jlJ S*: I jji llo-ltJ Y " " \ j»Lc >f !>-^ j $ <~" {y* j ^ (_>^L>JI 
^lf Lu* j_£jjJl J>j(j i LuLjjj^j LgJua (j^Iu ^^iJl 4jJLs&jV| L_flj^Vl {jA 

p$ rti Ls-£ 4_jlU! ^Jufc ^ it ^ ^ a» <jf (jjJ (jja , U» ^ a 3*1j_2Jl Li.qJ.tJ Lu f 

4_ «UI 4 i mmTLj JL^JI jjj mi 'm <jl Ll& LlISLojj t^^-JwVl cjLjtUl •* 

4 n n (IL) A_l±1>.! 4jl1 ^Jjlj .iljl ^jJI jnT- miTI jJJj JLw 4_j_jij l^ltl> (4_^ajJLij>JI 
(_-u ^ ^1 2LSjjiaJ| j 4_iDl lLUj L^_Lo ^1 cii^^Jl JSLi t d_JJ 

4.".uitl <_3j^j>JI 3*1jJ9 O^lsu (JjVI £j_ju_uV| LT ^_5 (4j^_iL>*jVI ^1*-Tu CjI JU £fL>- 
4jMj ^jja j ~' ^ I ^jja <LdJ J_-a *~ J) ' "J * o^uJa ^LiJl j»j_JI ^3 
^3 cll!L>. t jja J ■ L) <".<.iijlJ clclttl JLstfl . l^>.j^!u LiLua c-JIoj <_3^_>- CjIjLlLo 
l_3 j^Vl 3*ljJ9 jJfc maJI 4_illl 4 j (t< itb 4JSj ♦ "i ( u L» J£ ^jLs cdJli 

tjl ( j5LaJj i3*:1jJaJI 4 jj gr \ q o, v V" ( M *i dj \ j j n 1 T i ^^.3 j^tJti 1 flu < >» Jjjlj 

JLuLajJIj 4jjjjui^aiL * ^ * ^ ^jJLu>Jt L^J Cll"(^ (Jf jJI 4_iU! I ^Jj Liaj I Lili j J^j 
SjuLU ^1 ol J LU L 4_^3_u_^JI 4_iLI Llaj. «.-a 4 j, i .tn - j^M' 

dJL_^J ^LH-jJ ijjJaJL-jJI 1 ^ f>> 11 >o) U-t£^U ' ^ u_3^_JLJ LljI 3jJ|J. iJatlj 

^jLaLj Jo^j-^-t I j 4« i uLiiJl cjlai ( ii 1,1 tg.1 <^ i n\\ (jLt^. j^>tl SjuLLaJi 

£jj$Iu lZjLU^JI <:! 4 <,i*) a *— 1 1 i>>jl i^stj^ *jl_LaJLl ^TjJw ^jr^ 

(jjj £LajJI L^L>JI * \ Cjj^j ,U 1 1 1 L u_ Sjju V j j i L^Jj-<J J 4_tl_>Jl 

^_flj-ju V iAlzheimer j^jLfc^Ji ^ «a r «.j Uj ^jl ■ ^ -^^ r iLfclj_^j 

4 1^ U (^L^JuJI {JT ^ ^ujLlij^oV j^>> ^f^L>. ^^.tj Cjjjoj t. ^i.l^ LLa_u-iaJLi 

t^gji^.cutl *ljL» (jL<jijV1 4jLuoJ (jij 4 i^xa \ i^^Jj i^JlII ^j^Jj-t-ujVl ^jj-aj-A 
cJi^^j ^jjj 3 IjJtl ^ JG Lj^L>JI (^Aaj |<iiiiii 'n I jUL 1 U 1 1 >t t L V I <i ^ 

(_^jJI ^ 1 "i 1 1^ ^^.ItJI ^ A dj II (jj (J^_aJI L-^JtJJ .^JLjJI (jLlaj^-uJ dljJLl t_jLuaJlJ 



"<L^Lru3l jbj*6^p9 :<LjjjluuJI Jin'i ujng ^yojVj^ll jj^ogJI 

L«j I jl 4_ual_>. ijj) i ^ " 1 1 _1jJl_>. (J Lis JL3 ( j_j^_cu_«J I ^jj-JaJI 4__jL_^j ( j r _^ (±j 
cdJj Lqj tcZjj j (rtLjjJI ^1 g, 1 j o j<tlj ^Lij-fAJL^ fJ-L*^ J>^-¥ U»^ 

u-JaJt <^a JjjJ 3jJl >. JjI >JI David Baltimore ^Jl «J! Jj oj 

< Lljw jj j i^TtU Lujjrt jTl^ jLg.t.a ^.s LJL^ (J_4-»j j-aj i ) o ^L*J Ll>. jJjj < «iTIj 

JLflJ)) W £>*jJll) ^j-jIijJI ^jJLl^JI c_ajj>-! ^-JuJ ^ic 4 njU" ^j^j^m 
2UL_5JLI oj^a Ji^V OljJa La Jlic ^JLoj^v 3^j^Ji_JjJL> Cjjjljoj (jr jjl V} 

(jjc li_>j ^-J 4_1L5I( liLIj (j La fjtllj ui iJI j*jjj_>JI «UUV a < m" ^pJI 

(P.^-V^ L$jU ulUj J£ i^jSjj :cUitJI L^jiaj ^1 dLuu\ «sll illu^l 

(jr l£. j m m£ jJl ^oJjJl LgJuaj i4_j|jjJ1 ^JUJ 3 JU Jljv j-J^IaJ j»Lo| <JL>JJ 

Genomics i>"^j 'j-^H Lu2> t J <t *n n 1 1 ^ui? 4-lJjj 

(Proteom) >I1 ^ 4_^>oLUl di 1 \ r> aj_J ! ( n^llag ^j>ju ^jJI II 

.(cJujUlJI j^aji) L*-« L^IcLoj 2L3j^ia>j 

ijt 5_ljL^j)/I ulll^>JI (j^s^ .4__lL^ it-JaJl J. JIjOII ^UjVI 

tjjl < n 1^1 i..UL—tsr\~ (_ylJ1 (jlalj— o^l t yc CjI m -vJl JuJLj>iJ jj»* (^SLc—lj 

j I t U CjIjjjJ,! ^ i «-v,." I 4 j 'm ^11 <Lj>. I j-^>J L ^o-^ulu La <i |j— ^-j 

JlI^JLj ^ o i n j Lo jj^lcaj Luajl ^jSLcjj . 4jpl£LlJ| Lj^L>JLj ^LljuII (j-A 
Lj^L>- (jJ^-Li ^f>L-*.,t I ^-l^JJI jjyA ^J- 1 ' ^LjjL) (JlLoJij (_ylJI 4_Oe_j_<_fcuJI 

{j-aj i L_^_»JI 2l>-Lj>JI f I .U ^ VI ^jj dai j\ <a t > 1 ^ <al jLATt-t.dl ^m-;J L ui i U 

^jjLjJI ^1 (iLUaJI u' ^jIj^I 3^ A mi II J^J 4_uL*jVI ^^.IjJlII 

4 t j ilnTI j l-l.«J 0^°! <^ " *^ j I mi II i_-tjl^>JI Lol . ^1 -i n 'i>U ^jjlalll 

V ^ j j t "II 4_?t— lTo tjVj . >j L<-uJ V I I $ ' A 3 ^-j_>J1 lIiLuLSJI j) ^ « j I 4_t^jj_u>JI 



Cjj^aj .(^Ij-jSiaJI JjS" tuli ^yic 4jl-i_u1j IjLIco-! J-OJt-J Jl2 cdlj ^jUa i(,j^lj^.Vl) 



cJiJl L;r Li Jbjj V (^"i V> (JT lJI [jjjU_u) o\ <i injl S^jJLuaJ! SjjJlHj - 

\ T * * * j s>j jt 4. U 4_j_L>» 4jj^_a *l * * * _j 4jjL_2_a Y 1 * * * j Y Y * • • 

Y*\ • • • c_ijL2j Loj ^JjjLcjjJI) dJjJ ^jJ ^ A ' ' ' j Jj>Jl SjjJ (jr ^ 4jj^_4 

JJL_C <jl ^ rt."i a>j iA 4 UU ^jiaJLJ tiiJ jJj , oLjL_lIJ1 ^I^jI JL_>-I 4jjj o 

mi j T I c^LLl>JI (jiaJLJ (j I dUll . JJutJl jjLscJjj JUi (jl . n'i^M J ir CjLljj>JI 

.t-aLiuS'VI j Iri" n Jlj3 V j^Aj (LjJbw Sj^IjjJLI jjiaJI <_,,..<,->■) L^Ijjj (^tirt'i JL9 

«Lj_>J1 CjLjISLILj 4-jjLJLa {jLmJ^M l^JaJLsfcj (j^J-II CjLu_>JI JiJUlj _ 1 JlJ La. j *fl 
tj] fjja ^iijJI (J) LiL_*i_)j (j^J ^^1*. <Lj_>JI CjLuLSLII /ys ^j» j r, ^1 < 

^jJI jJiill lt^- ^LoLtil wicl i .o ^jLjjijVI oIjjj-a L_aj^j>. S^lj^j *iiL> ^'.'^ 

tiljj 4jL<!uJ V <L^^L>- CjIjJL^J oLiu} (j^J J»j^JX t LftJ LjI i 11M ^1 j^yA (JjLJfcJ 

Jjuof (j^l ^LJaJI JjLssjj .^^J^Vl 4_j_>JI cjUjISLII ^Int ^ \ <r Sjij_^.jJ.I 
^JLjJI 1 ^ rt t» 'i <1 T re 2 ^Jjj^II ^jufcj <j_>U1j j -kJI ^ L^j 

jf 

£-c j\ i ojn,',A ijjIaa JJbtU 4tiVi 4_L^JI ojjt Cj&j£l jl^ij Daniel Harber 
.( ^ • JSLtUI >lajl) ^oJI 3^ ^L^u^l juc 



*» uni ml y I jlaj 'fe$>9 :*6^jjuluJI (Jja'i mng ^jo^'i o.? 1 1 jjaaJI 

La 

, ilfljcj ^jJl j^LuJI jl jl 4 nnV mi 1 1 4^UajJ| JjtA J^t_J 4JuL)J i s \*n)\ l^jVmj 
^LlLVI ^Ll^tJ 4lg m SLSjjJcu ^ ir> V * t Tl <— \ jjt fjylc -sJl jSUjJ 

t^^-J-^- t t _ysL>- O La jJjl<3 <,,llli 1 g* <^">J ^laJLj^ ^jaV mi M ^jjlijv jjo 4_Ljjl>q ^isLLfl 

4_*_a 1 ^.U ,jl «L-j^A— *J1 c-jjwLjuaJ Cf-&j-JsX \ CjLajJjlJLI oJJt (j-a 4 tt,.<.uJ g j <j! 

j! ^1 SjLiVI j jl_>J^ t^^V Mil! 4jiiljjJI 3_sUI L^j i'ii'^ 4 i ml < (,^.11 t_flj[jj>Jl 

,j->3 4j^Ij^sj <— »1 dUi ^u^J (JT lll 4-IjjJl jjlj-S (jojuj JjJL>Jl inti l^J 

^ ll.\H 4 „J_U 4^1 jTi ^XjJlJ_>J| 4_<J > >t 4jJ 4_<_u1j JLJ l^_<ljjflj jj! Ju V 

^jLcujVI j>_j-4U ^jl (j5LcJ Lu JjU^j iJjLsJt, L^-jJeaj jl °J-ir^' ^JLlujf 

olxJt <<UtA JaJj tL ^_>.Vl 4 j ^Jl CjUjISJI (j^Lj i j r C 4_u|jjJ| 4.,_" jij ^ 

^4_pJl CjLIjI^JI UIj-l^ 4_> j_L<CtJ ^Jl!I djjjjiJI Lj 

mi M I j-=e_) LLLu Ltt-t^ j_j Lalu t tfJ^J 

$4jLp* jL-ajVI I JU L;r loj jj! 

(j I La-tlalj jJuu mi i\\ ^jjulIla {j-a \$i\c I <l 1^1 -w Lr jJl ^jLiiJI jj^a 

jjjj^ {^1 (jrU 4_jLjilI1 iUil) ^| */ ^ , ^ JjlljLJ LuLfl Ljjljj jj-Lll U"(J J l^l I M 



4_ul1j ^jJI jJjJl Jj^>. L*JU VjL.n ^jiaJ i^jLcLusJI oJUfc -ilj-flf 4_jjUj ^ jJI 

jus ^1 4 1 1^1 V r« 11 tjj^j udlj ^ Uj ^j-aUaJI J< m.TI tj^j^j ^ 

-jL-u-tVI 4 rnn -w (J^ ^ 4_*Lj <taj_*>a ml -J I ^jJLl>JJ 

Ijuk (jja ^<tCjJl (jr^-J '"^ ^ 4-i LTuTJ I Ijub (j J) ^-J t <Sj J> \'i 4 mi! Ij 

-Sj-ZLII 4 j m ii- mi t>u j>3_>.^II L^^LlS-VI JjkU>«j ^jU" mi*i V LijLa j4j! m< "II 
ji j).TL--w LlI I L^_jJ j) j m» j^jJI 4_*uLail <iLvjJLl ^j^H^ (j;jjL_4_*iJlj (jLouj^M t j_« JSJ 

jpi-j-uJ m£jJI ui 1 T I ^jjllj>J1 ^ j -*\\ L-3^Llj>.VI 4_LAUa ^^qL<t"^l 

^1 4 I Ml ? t L-t 4_jUsL>. i^^y^jJI J J^U"T1 t j-<3 J__>JI tjUb cu-oJi (J-UjL>JL) 

{j£. _ 4 mi rt>jJJ j 1 1 a (jylc - iSj .'^ — AjJ I 1 3 > a jjj-^ILt j^IlII 4_2-jjJaJ| 

Ijuk ^ j^-LaJI o' Jl^^ .^j^Vl 4_lj>J| CjLjLSJI 4 irti ^^L-g. jiJl 

t LflLfuj ^U-Jj-La (jj ^Lcu ^g^->L 1 «a mi 1 1 {j£l Lj^-lcj 



Peripheral <s Ijia >U ^1 j jJI t , I «<n"i a M * LilLl^—s t 4 >Ji «II 

^jl»3 L=f Hll 4j^ojl1I ^LaSuIj J"i «ilU Atherosclerotic Disease 



4_uljjJI 2u>jmi jjl jJo ^|j-te.l.L^l ^UIo^l JjUtjj ( <jLuaJLl L_al jJoVl 

^ o*-",..^ tl ^,„;H J_*_a JrtlJ l^I jJoSU 4^jJI ^! VEGF 

CjI j t S "J I aJJt (^j-j—us LjjJ I ^ J V "i ,< <<j q\ ^LlLsS/I ^ ni „sfejj *4j^_jojJI 4 j f ^1 

^jJ 0 JUfc ^joijlII <* A 0 t J) /j,^ ^jf |JLA SjLi^M jJL>»jj 4jjjajJ| ^c^ILtCijI £-<-u 

l_£j_L_uJI ^-t^i jJLl J^Li- t ^ ^ aLc ^j-S . 1 ^"i I j" o (^jILsej LjLo JLsJj <J£j 1 4 j» jjU 
L-cui-aJ 4-iLll < «U /yl (JjoL^ Juu-Iu-ul ( LuxJj-£ 4j_}L*JI Cj Lv ! j jj 1 (jl.i-* <i1 

JJUl jLjjl (jJJ J>Jj ^jJI E.P.O. (jjja>$J! (jj-A 4_ulj qj< 3jLa 4j1 .nf j JjLu 

(j! (^u-juoLj^JI cVj ^1 1 (S^ <t 4 jjuu 4_jjIjjJ1 cjLj_lS1!I U"< I T 4,^— Cu£j 

(^U ^j^.<u 1 ^ < ii <1 ^ 4jjjJLI ^j^SLIjl^J j— mi i T I <J£ (j^? - 4_j_3 (jfuJlJI J J Tr **i.<.o-L.lii 
^Jj j! ^L-C^j^JLl 4j j^J, I i g W _ ^vj^l - Jjl — <_u^]\ ^ya 4.L. < <,j 

L^]L>-jl j> j^-4f ^jJI CjIj j t "11 ^j^a j-l-l^ J J-C cJLi-Aj i^^itiJI 4_lLi_*_} ioLj^JI 

J*C mi" i n Y * * A ^.Lc (Jr^J 4_J_JLj^?l *_jL«J^I SjJJ (jf J "l t J J .^yjl «.r M ->Ji 

J n > dJJjJj .J^-l^Ij^JI 4_olj^J| CjI u mi JLiwjl ^ 4j! Jl_J1 4Ua\ 

«a^-i^ii ok^i jj5:..Vn ^jVi ^ujSu 4oU,;t,i 4U^ui oiju 

jJjj^ . L^ijI ^-w 4^jLujJI 4JLi-uJ,I a Juk 4_i_olj jjj t 4_j-oL>Jl CjLljus^IlII 
^ u liJI < h Alt 4 n^UI oIjimiM J^U. JuOju C^jll ^1 4_j_JLjVl 4_btill ^jf 

J>-lj>. L_^LLaJuV1 4 Urtj dJUk Jljuj (« I .(j . J» Jl (jLas^a (jT fl <;lj-_j_iJl j 1 



L£ j j1 Lu jUiJtl Jlj^JI 4llx«Vl 

4_lCj ulILlA <jL£ lili Lu (^jL-ujV! (jJu j-yw ^^Jll I 4_JL>Ji CjI <jj^m TLj ( _yu»jJLLii 

j^J-LM I T I ( _^uJL>Jl LgJ ^-"Lo-Tu (jjJI CjLSLUIj CjLfl-L^Jl JJjIaJJ (jh 1 M -HJ jl ^ ,j.XtJlJ 

^jJXlJ -w i(4_jJjL*J! CjL^jusJIj 4-l^.i.ua! 1 CjLLu^JI) 

ir>j-Ijj t p A Superhuman j? jjLiJI mmVI j l ^jlaaJI mm^I 

Jl£ i* j T t CjLLusJI <j! j j iVi JiJV^t J£ mi j ^ n i nUt| J|J-i_oil 1 Jjfe 

Juu ^JLj^Ls S^tAJ JIo t^liLo t^jJL>JI (_>^^a tiUj JLl^Sj U i t CJJl*j 

Juu j^jJLl Ijuk ^jLjS ^jV! La I tji i*i j T I L^J j j o "i j oLoj-saJI t j^> ^j^- 

ni t\\ ( jmm>J\ jl^-fll (jjo <l!Lux!j_<juI j-Bj mi j II Jpaljj ^^jJ! cjLa_uaJl 

4_*_-uaJ ji Jjl J-fl tjrt-oLL-Lll J^Ia opa Jj-IaJI 4 a \r> Ljju^l I jj t ^l*JI Jj-b-dJ 

ijl jlszSluj tiJLL^ iJL-iil (Jj-j-*-u (jr^- lt^A^' ( *-<aJL>i.tl ^yja 1 j.j 1 1 jJjULI o j ./"u M 

I^LAj t ( _ y juaHI (jj—SJI ^yja Cjjl_i-u jj^ll **' j. <.'.'.< J <i CJjIjjl Jl^ "i j i h*i 

jj-OJ (jIIlJI 4. a Ifi «II jl «Lt^-ti^Jt oL^juaJl ^jrj-(-u_>iJ (jlSL^j CjjJLjJI ^l UjOtJ 
L^_)j_JIlJ V LiUju j ^yic LJL>. ^sIaJI 3jJl^ jjl ^o-Uilj *M^j-iuJ1 jJjjlJI 
j! «Lljja jljJLlj 'JL>JLl I JLA ^ 3jL^ CjI j!n^ LLiw jl^ ^UjJLfl idLi (^1 
JL>JI ^_j_ULlJl 5jJl2JI (j^usla {J, I (> j-4 j^l ^jJI SjJaljILa j^-ujlIII 

^jLtojVI J_a_3tJu^ t L*_4 ij^JjVI jl 4 j o mi jl 4 jlrt \ \\ ^LcojVI 



Ij-j_Jj^ ui^SLIl Sjj-"* t^Lju 4JJI (J lIL! j t _y3 (jyjLj^ it^-u-u-fl CjLLa 
4 t j j U pjJLl Jvl m "j JLjSj . ^Lt-i i n tj-lljjlj t> 'm n 4jL*j^Ij <i fl^ 
3j " n 1 1 djub (J I ^Ls «:Lj_>.I z\ n i W {jyA p^uK* j^ylLll ^JfcLj^LS- Ctl 4_uljjJ| 

Uj iA.il Mi t II j ^jL>JI (jj-ilt ^jVI ^l*Jt (jptjj .^JJI (j^a 4-LjUfl 

O' J J '^"'J i jL^ijV! L$j ^yjJI CjI n mi l jj j*" O^- 4 ! 

<J£_tIuJ cA-fl^J jl j*^— J-J ^j_<3 4JSLo3 ^J-J-II (jl — caj} 1 fl^ !**< <l t ^_ t jJI C->l_JL_ua]1 

. JJ-ill i^JJilj jtUlI i-Jj miJ I «fort U MH mi (jLuujVl <jL^ Vjj (J-Usl^Lo 

L_otJ ^yjJI CjI lii^ll ^ n a Jj-^ jl^*" Lrd>*^ ^-JL*JI ^ (jVl JJJiJJ 

CjLi-uaJI (Jl >^v. m ml L _ y ic ^jj) n "i a ^-»_<u>JLa t J in~ uiU (jl-^ujl m£JlI l^ijMi>" 

4_aL^ 4JSUI! Jj>^ 

Uaj. < « J I j^sj^a ^LjloJjlI^jj^ i^4_jj|jjj| 4 r r>, V \$ t L) 4 rtlt "U ^jJaJI 1 <u-lui 
j-. i_lJljJI jjfc Jw) i ^ rtt,l O^SLj (jrO* i^L?-^ (^3-3 flM-iJl u<-uojjg i4_fll_^ 4_cl^j!j 

Jjc_a J^- l„ ^1 4-ol n.'iVl ^_j-c SLi^Jl ur 1 ^ 1 

Paul Ramsey * " "'b uj^"-» » 4-jJL>J1 4_ijL^aj^l SLpJl 

j! ^Jjiaj t 1 i LjJL^ Sj-3ljaJLl 4jji j -kJI CjL < n"iTl ^1 J rcT^Mtl ^jl (Y* £>.jJW) 

1 ini m^jJI mi.j^JI (jjl jjJi udJj » „rJ 4i^L3t-A ,ji (Jj-j j-Aj i^L^JI 

^jl 1— uajl mJjj j-Aj i4JLol^_£j t jL<_uj'VI 4jj_>- ^^lc *\*\ 1 (Jii_<u 4_jic 

jJjj-laJl 4_3jLj> c (J^w j l i_uV ^ A^j Loj 1 c— (JJ^Lj ^j-I l)^ — <-"J^m 



4__Cj <i_j?c a ^ — <a <j I (Jjj LijL_£ IjlSLaj i^oia-Jl tiUj — ^ ^~ *"'^ tljLjLSLa^/l 

j-a-uuJI A Aac. (j I ^jjs (i/j a.Ttt.a ^j^j^Su J^j) (—k^JsJl ^Jfc^jl^J ^-ujloJJ ^LlojLbJLI 

* 'sJLI oJJb ^^Sul-uj ^^L-l-u^I (j\ J <t I {j;j-,uj-jJi (J-U_u__5e_lll 

4JLtJkJlj ^TjJaJI J>jj l_4J V JLllo.< (dUj (^j-l^. l-l^J-^ ^.'-^>->-^ (±t-L>- (4_tIajLtJLI 

^ jjlc L^t3 Jojiej! Kassj Ramsey ^^jUlI 4x.j_a^<i <jf jJljjj 
cjIjJl^ ^ jjU'TI 4_lU-c Jj^j e m i(Y^ ^vjJLl) James C. Peterson ^Iaj 

(YVj YY ^jU^II^ James M. Gustafson ^ «n^l'iMij^. o^-*^ c^l ^ mhiTL L» f 

^LaTi-tJ jjfcj i^L^-ui^JI ^ 1 a» 11 i d U f.\ jjuj \u\Sj^Jil\ 4j1jJulj tLZjjVI^ 

4 i (i n 4jLoju3 ^-(.a-TfeJb ^L-uj^I ^L_B Juu^ i4^^L>Jlj 4-CJuJLl ^jLjujVI 4 t j i U jjjs 
i.i>J ^pJl CjI r j mi -r "U tfjLA ^jl ( _^_CJU 4j5Jj t^l jJI ^1 JU^I ^ VI jJt La 

i(j;^jSLll 3 1 1 r> « 1 1 j^_u Lufcj i jjju>J1 tfjLA jjUejj V! hijTI Jjj-*-^ 4,-lLl> J 1 

Jj_^ ^...^Ll^j^- frljT jliJj^ (3^^ (Yi Donald MacKay ^JUJl 

O'j t Lr^L$j l>^^ mi; iSj '^'.'^ (>*il>Jl 4_j_5 Lcj tj^-Jl 1 Jufc (jl^- {^j^ll 



6 iinl.uViT»! jbj&gpg :6^jjj£uJI iJuLimng ^jojjLj t>II jjloaJI 

Sjj^-us tjr A 4 m llL .i jjLcu-iVl ^j^Iaj 4 j .t o r I J, n ~< » jj t^jjSLll (Jli- (JL^V 

udJj jl^jjjj i^lJLdl ^JL*JI j o **i.lmj 1 ^IhILjj (SLpJl j <>1(m" l^j* 

UjJlLcj <4j^^ mm fdSLUIj J^Vl <j^a JrtU II dUj ^ ,« "t j <^L>. 4 <i mi 11 ^ ir>V 
4_j_»U(3^_4-uJI CiLjjjJLI tjr* 4^5 j j d ^LLi- J^_jej 4j1 juj ^->*T (J^ 3 

^La J^iLili cdJ j UUo^—o/ < 1 1 \ t ^^Jl ^1 <(Retinoblastoma gene) 

^LLa»j_tJl ^M-aJLj JjijIjujj (JaVI OJ)Q j m t JJp Oj- 1 0-* **LJ©Vl 

ijr l£. 4 j m ^-* ^jLULII <jl : Jj-aJI ( j t , 1 n Jlj_>.VI ^ o QJ? 6 k N dh* 

OcLj oVL>JI Qja J> J ^ (jr^J td^S £c_re_L3 1 pA-m -> 1 (Jtk I qj& OljI ^_L->JI 

cjIjjjJLI Ljj>.jJjJ£uij ^j-^- lt-^ lPW-^ jj^*-^ o' Lupa il jSLaj 

: (jr Aj 4^vjjJoJLl ^jjualjJU CjL^Jjf n (j^i^. 1 fr« * ^JJ (JjI ui a JIj^Ij 
LtSLou« (jj^j r o ^ jJl («LliIjjJI CjLaLjlJIj L pslj^aVl ^x<v>- 4^JLjla ^ ) 

£a!l>iX\ (j' J J) ' 1 (j' L? '*J l^-A^ t ^ i " ! I jj) IoTi T \ jJ-ua-dJ L-jJ^joJ! ^ ycTt < n U 

. jwftVl iJLAj (Disease Free) ^Ij^aVl 5-0 JL>. ^Ji^a J^jtLuji ^L^j^l 

4_jJL-t « (jp^ ^ U-"^ (Jj-ijJ u rtti j mi ufJLut) (jl jj) <^ "1 1 (j! tjSLoj 
(j-A (Jl— >■ ^ <l " >• ,A yS ^jrt mi Inti ^fjJl jmJmS^j I jl — a (j^Jj i ( jIo!j^oVI <? Juk 

Lo LjIj jl^i Uaj S^1j>JLI tiJJj JSLiij (Jit-li Lj_j_3 SLu^L^ l( j^lj_^Vl 

:2u^I1j 4UI1JI 4J| m.U Ljj^fcJ IjLAj tudlj J<-u<; .o n p} \Jlq£ 

4_J_cLtJl (_^laJl ^1 jL-Tft.TL.LiiL) cu-ltl (3>-*-^^ ^J^iciJJ t(j\-LM-->Q ^j_c^3J-jO ^Y 

juuuii *4waLUI J^L j I Qj j • U (jjJ jlUJI ^jJ J^_a (Human Enhancement) 



J a Jl_>. Mj (jL_ojVI Lgj j, j o "j <jf i^-oc-j £ _ ? l]| CjLLt-aljIl 
j*J-Cj lLxL>J1 4j^Aj dij-w t4 \ i>trttl aJJfe ,J j_>- jj^j^s^aj ^tj^-ua <J£Aj t JUlj 
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J^LjjJ (jiaJjJLl CjLLljv 1 di o K 11 ^ 



(_ kjj>. (JLioj) djL^-ll jj-3e_«j <bt-L>,i^> l)^ 

jjj i^j-^I <-_fi^_5fcJ (JjJL_Jj) ^_J_-l_i_jJ! j! (^Lj-^l 

Jl^ 4_ulj^JI 3jUI L^_La ,j^jJ (^-jJI L_a_uj i_3^_jv 




JLl 4_C.MlaLi y. .Uli jl» 

«_) \ I r-1 "j 



tiri a a ij^jJ (j-jiiSJl ^{^juA\ ^ 1 1 "i ^^yilllj i(^iajjJ,1 4 a g aj 4_^L>. ( _ ;r lx. 
4_t^>Liw^ t 4jL>jJJ I ^ 4-TAjLc ^1 4_l(.ij.(JL} < LojvV \ i .1 La£j 1 LijIj 4_jJI 4 j m ilU 

i^yC ^y^jJ>S \ ^L-3 l a a ^,1 1^ I Jl2_3 i4_u1 jjJI Cj 1 j i n **< ! I ( ^ r S ^JLojJI J ih rt^ 

^1 (cJu^tlll >1ojI) Genome 4_uljjJI jJl 41« tJJLu ^jJI t_jbSU1 

^j-ajJ OjJLI JL*J La 4JL»*j-a (jH^>- j' * 1 ^ " j L^J ^1 4j ^ JLj jJua 4 rtl" V a 
J-a-j>Jl Jjv-Ij— a J^L>- 3_l^aJI 4 jU r. J^_£ cdJJu ^ j-oj <jl ^jSLa— i-^ 

(Postnatal SjVjJI j «_i 1 $j ^ £j <j! ^-^oj l i ^ (Prenatal Diagnosis) 

3jjl_oJL jLlaj <^UI «f .^j . j» Jl 3jLo J J.-*.!! ojll jlju -v. j! Diagnosis) 

DNA sequencing « T . o * -M 4l .„1,,, ^.a u,u 4-1_j-^j *L2jjJo ^1 j V " mb 

obi L. 

4^?r<i inti a Jl^J ^>SLaj j i4_jjIjjJI Lu^_ti^ j L^JLa ^jj^Tu 4 o> i^T) j) < mjJU 

S'** 

I Jua> <liwl-Je"ji<(ia . ^al V ifuVl CjIjLjJLa La 1 V ,J» J>— -j_aJ ^jl 

j i JLj>JLI 1 jla ^ ^1 jjjlj -ij j^jJI jUj U jjU" Tl ^ c_>l W ^ ^3_^JI 

^1 4JaLLbVL ^IjjJ! j^i > m. "i 1 1 ^ 4jj^oUl Jul jjii 4_x^>Lit_) 3-£j-^ 
c^jJLlj-u Laj ^-oj->JLI J 4JLal^Sj Oj-AJI ^j-ijStJ ^jlt-jj <J7 I1lJ! c-olj^>JI 

4 <? j <? -vj . 1 j A C. ^^LLaVI i jj j j^T L ^>l'> miI ^jU"i i n j CiLajU a 4j1_j_^. 
4Ui>.x j! 4j| ^_p* 4JiljU Jj^ ^ IjJAl 4_olj3JI CiLajlxll ^>Ud^l o I 

^j) cix_p- Jj-iJI cilSIi 2La>Lc. ^ Ij j ^ Ijil t rtlVj m ^Lc J^C ni) ^^il o "i -w V I 

4JLal_SLII ( ii« i^Tlj 3j_ill JoLoj Lr ^£- t Min uLfl jl*Jtl dJLA ^l-T ^lUtl 

^ (jH^JJ C>^>-*^ (—tLua^a tiLll ijLtll ( J-t..t.t.o (jr^. . tju\\ *-dJj 

1 Ju4> ^ rt i j ^jl c. ciljl^j J^Lx ^a jl cdj m-w ^Ir, Lsc-ualj j ^tnj 



t j 'j f ^ . ^jisjJLI J^-C 4J j J-4-u. 1 1 4jjjJL1 L^j C<.i "1 ^ (j^l 4_SlLJI ^yic ^\ U j 

jJ *j L-Lfcj i j_jJU£. oe-L-d — iJ Jjl — >J ^jJI tiJLoji — a '(j-u-iJ t£\ (jjJUj 

(j^Ji JL9j *jlj^uVl .j-a ^3-11 1 1 j-A j mi.'J 4--r-u K CjI t u 1 1 <J£ 4^jL>J, j| JulLujVI 
(^^j^o lLU j ^ lr ^ "< a cjj-ubjLlj i I n.j <n <v eiJJjy 4_3j_«j4j i—<-Cjij V 1 k rit dai 

^LajJI yn^j ^jJI u M^ttl ^^il .(Huntington syndrome) JUlOj^ 

La! ij^o-xII (j- 4 O-"^ 1 Julj jt ^jrJJUjVl ^ VI ^j^V 1« II y <j U J V 

o*»>U Ijla (^lj-c.5 ^ ^(^ui (j! <uLi j> ^ Inj V j^jJLL» t_jLuaII ^jLs llUIs JjJa 
^^JJ j^jj .(hallucination) jLjl^JIj <UuaX$II 2UaLL^VUexcitation) 
^jJLl j f (^5 i(Autosomal Dominant) SjljLl* 4 <ji»jJU Ijla J 3 1 T jj 

JUtjj . <j-\_oj-L>J 1 }L£ c-tj-LsaJJ t(_pa>j, a U }LaL>. i jj^jVI Jl_>- I (j^a£j (j^>- J <i " f J 
Ju3 4j1 ^jJju^j 1 4 j 's,.; aLjjjJI AUtl ( *ys (jl— m iVl L#J t— il-t^ij jj^Jl 3j— otaJI 

O* l£*\ ljM- C^V^' CK*^' Ui-^ l>^>^ 4_ mu i U ^^Ic Ji nVi 

3j, rtUU MJsUi j! ^jwJJ M^U ^jjjJI^JI jl^I t <JL>J1 djub ^ . juljj (jjjJI^JI 
<-_>! <^t" i n <>julj j> j-o (jj^>-Vl Jlj ^^1 ^jSU ijjfc 4_i c-il i ^jjj (Carrier) 
Ijl^J ^->LaJ1 ^ \£\ V ^jlJIj jjjl>J1j .(Affected) ULxa ^^IL» 

4jI «. m iUTI ^1 t j ^jl SjljLs La : |JL^ 4_t*Laj ^J-^ iS^^ J^J-^^J 'l>^>^^ 

La ^ ) : 1 4.1 o j j_juiaL>J 1 c^jJ I 4_j^jv I ^j^s L^J (jai-jJ 4 Ti.lji ! iti o^J^ ^ 

I JL£J c-jl ^ i <i <J I l <al mi ^cJju lA*- V^uoII jjta.» <^l!I (jr 3 ( ^ r ui_ol!l jjjLjJI 
LiUi J-pLj Laj 9 ( j-mJI Juk J_lB 4jLx>. (j"'.;UM ( n S^jryujVl j-Lu (j^>- 

<-il i^iiii 4_)1 LjJ^vI ^Llj ^jl ^ SjLiUJI Laj S 4, j '/^U ji 4_j1jLJI 4JLl^ ^ 

(j^a ^-.aJi-j>J,l lJl9j_-c 4_lLc ^jjj^j r.. ^jJI La (Y) 1S l> ^Ij_<iVI fj a Ll| I Jl_^j 

Jj^j 54 j miTIj 4_j_l^II 4jLl>> ijr 3 ^»1x11 4Xo 1 t j i n t fij^j S^j^i-V mi! | lLUj 

J^_a c.-^l jl 4J_j| LiLjJ c^jL^ Ijl I ,» j ^Ij^JL» ^j-aIj^-J ^'^j "i 

(jl tjr jLbjJl<-u J-a-c (jiJ^ I jjj ,~A \ t-dJj j^a l_4^|jj ^^Li jil^i-^ 



) j-uujVl ^yS 4 U r ijlj "m ■ ■> 4j! U i m 4 ^j-Ijlj OjIj ciLjjJ j^V miTI IjlA cJtlijp 
^^yalaJI J-Aj^' ' 1 - t - fl J -*J + J L*jj jnV m<U ! jufc ^jl ^1*3 dJl^ ^ t>f )-a56. 

IjLoj ^4 jlr ("< nn'il 4 V i^-ill < rntl£j]| <JjL<La ,j_ojJl 

4 n j^ljJl 4jLAxj^j ^j's ... t 11 jUjlLI tfjl " V" mi L; < mi r IjuLfl C . ^ jj 

cdJ j ^lai "j . « i «6 Jj 1$4jI j L >iaj > JLI ^ 4_£ j j-ofo U ^L^-UI ^«.11 

. HjrU'j— * 'j*-*-^ 1 J'?*" j' L^l fi i»| j U o "t ^yllJI j, mi jTI f ii £>a jr) ^ < (ill 

<L*_uaJI ^ lf. j^j-uaLlJl 4_l^Ll-<-u £_lLj ^^jJI t4_u^_iJI CjLjlxIL>JL1 o^' ^ mi Vji^ 
l~Tt t ti\ I j| ^It3e-uo ^ t f. ^r^LlJ! /ya ^^aLic-tiVl jiVj-A , 1 • u < nj o' <5l_pJ'j 

t^jdl ^jj^Jl! J'j^Jlj (T) ^^jIjj^ jl j^u\ L7 ic £>Uo^l o^aLlJI CjL^j-i 

j!j-*duV' /ya Juu (jt jJI djLajlal' aJJb SjLp* (3^' <— o-Lua : 4 < nrn £j-Laj 
J-^J SI ^ j -w Lua (jjl ^jjju L^-jljJlj j I i-Aj„ ui.i-j-lu fjja 4_>j n r Loj ^4 j irt V miTI 
j' < *^*jj J O' ^J>^ cJ 516 ^ (J-^J ^ 1 iiiiiia 1^ jlr £^UoVI J-*aJI <-_jj-I J ' " 

ij] < m i n l jl (jr-u»! sJI 3 j I U"<ll j i ^j>JI 3^-^' 5 >j>J' < . « ' o' 

LiLJjJj JScdJj lt a->-1 >^VI ob o^A^ 1 ,r> A L^ajl^I 

!jja I j. 4 j o I Jj* 13 ^' (jr^ i . ' J J H (j-*-^ O^— ^ ^ ^ i ^ d^J — 

frIUr I ^ ^xuij ^j^jV mh t L «.tjjWitl ^Lj^ 4JLw ^ySj S V j»f 

La jJt J' J-l^J' j S JjJUtlJI /ys 4_i£.j_iJl aJL^J ^LtilLj JjjtJ jJI ^ j U 1 1 

SL^OLiLal t3>^^ <— o^Luo jjb ^a-H->JLl o' (*' ' ^ Li-3ljjj^« Liili<u Li^ Ijj 

CjIjlj Jl£j ii-d_jL*ilJI ^jJJI o-^J ^> j"^ 4_1j_i_u1 ^-^aj 4 j i>> jrTI <5 jui> ^jL_3 IjkSLikj 

.(^i^m^' j^>I' 4JiUj ^l^JLl K t MjUTi 

-j_<-u_j o^-lIjlII ^J-C 4_i| i LlA 4 — mi t ^^_Laj ^ jJI ^„a.laJ.1, 1 ^lj> "1 ^*VI 

J< 1111 ^Ll^djVI dJLA 4_^ljJU IjjJUJ j! <j_a>L-uVIj 4_u^jlI1 JjJlII ^ ^ l^iJl 



£OjLaj)Jlg 2>jLJ\ ^ 6jjjL}g i^juaJI ijoj^m'i II 



(J^-SjtJ J) U "j ^^Li-Vlj 0 >i Milnll JL.t-i.tl jjfc JL>jU Ijla L>-L>J^a 

. 4Ha\j£ Jjj.d.TNJJ JlJ-dJI 

^ts"i , .i i clc-LJV '^^J**" '"'"'M 4— iLcJLJ 

4_j-u_L>Jl J^ljJLI f^ysjSij ^j-ul — <-<aJll d*iLLj| ^j^i ^ -fc-j jl uaJLl (j^V ("Jl 

4 j U r 4_j_B|^_a ^ i» U jj-i L-ua_jl Luka (Jji_j>Jl 3jJL^ j^a 3j> SLlII 

Jjsej Jjfc ; jjfc jJLsJLl I Ju4> (jr £> 4 iua\ ^jlzJi {^jJl Jl J-nJlj 1 ajtVMj ^^^L^VI 

t^it a 4 4iliLtj La (J5Li t Lo-j-L-t* oj^j 1 n 

\ JL^J (^-l^LUI frljjJl .\ t j,.u t-tiaJI l^ 1 ! ^J-*^ ^ LJLil 1 <i j 1 u ^ya 

ciUt _aJ Olifljja La i^jLall j-jfcJj ^1 Sjjj^ail j t Lu* JUjfj t V f! ij^>ji\ 

4\A~Q\ o1jJL_ii Ju-o 4 M^fl-wf ^jJl (MlrtUI jVl J^jJI JL^jI JL3 t_JaJI j' <-<alf 
JjaLiJIj (Jj-cjJI tltJtjJI ^yJj Lol < o £Ll>o Luajl Luka St. m mil IjLA Jlt 

jjjJl cl— 4-Ljlj JoLb jJJLll Ijuka i 4 j «j I aj 1 4 j C ^-u^^a^ t£j_t^a_> 4_rv- j^lnll 

JjvI ^ysa i4liu^^l a'jJt 4_)Lv->U -dL^jIlj jl_>JI L:r *l*Jl CU5c_JLj L 

^ylc- (j j U m IjLAj t4_LjQ^Ltuyij 4_o^jJI LuLt^L3E_A ^ij^Ij ^ylll «U^jvVl ^1 Ur.l 

J-ua-dJI ^>*lj) {£j "'"J I ( n m < nVI ^a-ua^a LaLl^^^-Ls j^y^JI l^j 1 uni 4,1^ mi^I 

i AUr -UI pIj^I crs» 4jjIjJLI 4 jiar jLa IoSLaj t (j_*iLjLll 

4_uojLal( JjLuJLI 1 flj A Lcj 4Jl «nll Lj-ul^v JSLJ Vjj « " I n j o r i j^lr L^ljjJ 



jJJiL jJlSj J-jLA J JLc 4-l.JjlH 4^wLJ1 ^ j V I j-Sl jIj 4j! ^Jj SjLiVI jJu>o 
CjI^-lu j^a l^jlf ^Jjjux>iJI j^LiJJ ^yjJI 4 j t^ijV mi" 1 1 oLuaj-Sfciill j^a ^aJ j^a 
i^ljjJI jr^ij-V >.Vi!T 3 JoeTu-ujl (j^j^tAJI £jj_J JjJcvlj jJh-i 4j^Ij^j jSLcja t4jjjVl 
I JL4 jljicj ijlrt iuilj 4juaL>. 4_<1c l^j^Juj CLu^-jjV I ^^ic (j-aLx ^j3j_a Sjbjj dll jj 



cjLua^al\ .www.geneclinics.org jfwww.genetests.org ja 

cdJj (jJLfcJbj i Jjj-tjJI LiJ^LLal ^lc- 4_jjJL>JI Cj 1 j laTl! i <2i\Sj-il (jji^Lujj «^^JuaII 
(j^a jl <iL»Jjl)I JU^>J 4_uLte_« jj^j-st-dj ^1 j titi d V£j-iIuJ I jiuu (jLi 

t^l jljJlb *LJa*rfl 4_£ ^ Jj ^ ^tl cijL^j dUjj ( IjL« *LiL^I cjIjLj-c 
4 U a LJ 1 jLfcxo'i/l jj (jjj j-o tilJj IjJlj i (j^a j^LjJI juuj . L^i (jj^j^j 

£_u-o ^fl j n -v ^ <i ,i2a"il 4_JlLc ^IjJLiJ 3<i1j*jj Laj-oaj (jl Juu ^jL ajU 
t3j^Ul <a jj^-lj^a ^jLjujVl ^yl^- (jj JLij>JI mi" II CjLcISj CxLuaj J_oJ 

^ 4_J1 t -r lj ^ jJI ^UU.^VI j rt1"tl CjVL>- ^ L£Lc* Lillj <j>^J 'f b! 

^jUa (iJJ jjj 'U^jlP' J-^>-i 4_o1j^J! cjIj rtUtl L >iaj»-) Jj3-jJ ^3 «II ^jjjLu 

^rj rthTI 4 ^lo r *:Ij^>.Lj dJJj («JJJ tf^i f^J Ur* ^tH'jJ-^ <— JJ-J-J-H (j -4 ^^j>Jl 
^JJ 4 ^Unl Sljj (J^JG t* 1 * j i<_sllaJLllj Cj\ irnj-iJI £p* ^JLC (>U ^ r 1 '/U .^vVl 

L&jjJLj 4 scoLll 4 Jajj j Jl JSv mi .7(3 j 3l jj JU_jJ 4 <>> jjj 

^jl_4J b^L>- ^Jj ( j iAlT 4_jjLj ^ mi }jj i jrpl!iLa-ua jrtJL_JL>. ^ U » "i 1 ^ Min,?" < n 
^j^^ " 1 1 4 j \<a_».J ^j^L^JJ * (J-^L^ ^jA-cv ^jj^'n ^"l'v I Jl^L^j 4_lL>- ^ ^ .. a 

ujjLSj tLt-ijv t 4_il-v. a j mi r C 4 <.u {_ya LolJ_fl ^j^_L>J I oj^J o' o-^H?*^^ 

dJufc ( _ r J3 <>j o r 

^jJ (4\£.jJtlLI j 4_ua^LlJI 4_lL>JI ^jj (Jlt-Lv- t^u^L«2-JJj j «i < jf <jA_L>Jl cdjILjj j^>JLl 

L^jj j ^_Llj>JI o^ J ^- ^ t ^ JlJ*_j_j_uJ l-Sj) i d *^ «cLuoLTi 4 «i U 4_lL>JI 

(»1 jLseJL-uL) dJJj ^j_flBjj (j-LLaJJ 4_jj|jjJ1 3 j j ^ jJJ 2LL»ISLI1 SLst^jJI ^^k. (^j-jjkj 

4 jU r ^^—^o <jf jlju 4_JitJJ (DNA sequencing) « ? . ^ ♦ ^» 41,,. I ■ „ 4 j ; n~ 



^jl^J Polymerase Chain Reaction (PCR) jf J ( JmmU Sj^JLJI J^-Ujj 

fj^ 0 'l J r .1 .^IjjJl (_}L>J1 m£j^>U L^j| 4 M MlJ ^ylll (oljJjJLl) CjL>- n Ir^ltl 

4_ijj_LaJ| ^ jt £jL>^ oj^J i ii <jr}JL>Jl <jl ^ JL^LlJI cLoJLtJI 

Cj\j m. r »1 i US}\ mi j <jt (l^LcJ 4j.Ua 4ijLal" ...1,1 4_ol>Jl tiJlj V" miLjj 

c.LcJjlJI j j ^ JJLC (j-a <L_>.j " aU ^IjjJI jrt-cu_*Ji!l uli i jl* r. ^ Jua- "i < n"t 
4JL>J| ( ^ r 3 4_^cdL>^ 1 4_u IjjJ I ^jh_L>J1 4Ja_jJl>J 3jj_uo J Jl>- I jlcI hi'ii» 
l!s> c t y ,*Jbl J— 3 ((j*JL>JI 4joJ3 4jjj—4 JLiol LjJjI JLz»- ^> i ^ 11 

SjVjJ! j t j "tt j t Prenatal Diagnosis SjVjJI JjJs 

4 j mhj u*2\ Lj>L>JI jlvI (jlc ^j^M i^jjJ^JI jlo " <"i j * Postnatal Diagnosis 

gjj inVl ^ L>LiJl jL^t /j^SUjj ,4_cl ^jlaj ^ ^4>j tj^-L>Jl ^ (Amniocytes) 

^"t -w (j^j^Ua :^wjJLl) jjiloJI J)j 4_Aj^Ia j! Amniocentesis SUb^aJ! <?juk 

J <>>^ I Juu L^j! 4-2jj.UH dJub Jlj-Sjuj 4_>jt t^t ^CjJI ( _ 3 i^J . jUH 

. ^yjj < ( j 1 1-> (j^a 4_rar j "n H ^ jufc L-iJtLitJ JU5j /. * , 0 (jr jfc 4_2jjJ<aJ| tfjufc 

1 i (Jjj3 ^jr-ij V mm W l JUlj ^jl tj£*J V 4_j( ^^yi 4_ij^iaJI aJJb 4J^ <n 
C« -frj 3j*_^Ljj» (_yjG JL3 (jf-ij'V mm 1 1 4^scj!ij ^jl tJ J.«j I Jl&j juiuC (j-u^sL>Jl 



i \ iJ yj Ij^J I -j^rtj V mm 11 fCtjJ 4-6 \ ^j-Li.) 3-^3 ^uL>Jl j* j di\ ijr L) 
j_jLH1 4jj)j ^tl »lj <a-i-^JI ^-mA Lij-jlie-o L^j j*$JaJ (j^Jlj t 4jj 1 j jJ I ^^Ij-^Vl 

^■jl_>. 1 j V ni'il cj! m »11 ^jritj J-uj^jj t«jLtjjSLJ( 4_a_41_jv ^yJa t /UTI 4 -jiSJ 

^IjJ t Jj-^' (j <l ' ^ ~" 4JjLa CjI^j^ ->o j^jjj ^IjjJI (jAtffr mi"i1| di 1 j U r ^Ll>» 1J 
j_o!jn_u <J-uauJ i 4_lH_*J I SjJlSJI lIiI j ^Jj) ««Vill CjIj-usISL» 3j^»JU j*jfcL>JU 

(U < <t *« t . j» Jl (3$.ljJa) 4 1 mi mi T j-^-T jl (j «l .{j . j» J I ^1 < <i r* f 
Lj>L>J (Karyotype) <^3l>Lll .Uoi 11 ^1 Jj 3^ 4_ul jjjl cj! ^ i-V mmII 

(ChroniOSOmes) CjI j innll 4-jj>^ -?c^o 4^lj»£^j^a 5j_^o JL»-! ^1) 4_jJ3j tjrjJLsJI 

(Mitosis) u \ j "< <? Tl ^1 ... nWl ^ (Metaphase) ^LlJI j>LaJl ^ ^3 

4j^_£jJ.I L^]U_i_ui_a ^illl^-AJ 1 g al >■! t,^,,<.a-->- (jr i-ul_j_3 (J-oiJL) L^_j__Uj5 

Lkj^3 YY (jLjijVI ^ cm *mJj^VI 4 jK mJI 1 <pl n ■ (Centromers) 

j^c-^-uJ La LT ic Ju C uu I 4 m n .iljJll 4jjj_U a I . * J» 3 c 1 jJ9 4_2uj_Ld (j I 

mJ^jjoj tj^ilaJl L^-lS (Ja-a->iJ (jf 4JLLiiU ^yjs 4jjj_U «I , (j . J» 4_LxJL_u 

4 1 Ml 1 l u Tl £—0 l J Ijl 4 <T t"> ? t, 1 LiUj L ^ 'f O ^jj^JJ (jyjJl 3^ I j — <Ls 

<."r t i^j Ju9 <"» u< "i^l (jyJ-ll Cjl^-iLaJl ^ j q I ^_L*jJj .4jjjJLI lLLLlI 43jm^jl1I 
4i (.-m ^ 4_Jj ^3_2vjJl C<^b l>^JJ uliLa^LsL^iJ oLLj ^ 

(www.ncbi.nlm.nih.gov/omim) 4 jU *J1 a j 1 %\\ A < j m, ^ lr ^1 ^ 

4_lj1jjJ1 ^j^t > i 5 U ."^ 1 1 CjIj <iUtl JJX J-t-aj JlJsj ^ Y ^_>-jJLl) 

j_i3^j ftuSjJl IjLib^ (Y"\ 5>-iia ^*AiA jjjl ^^ < ^ j idli, „ Y^ ^ 



SLo->.u.U 4jjj_II SLJLloJ J_<il^_>Jl diL^o^yU ^jLl*.] 4_ujJlII jJI ^ k t a 

qy-^JLI < ^ , h " m. I— $jUa SjJaLL CojL^ jj (jOJI alpha feto-protein (AFP) 

4_ajj_LaJ I ^jl jcJ-«Jl L_j_3t_j^ i ^ 1 1 a » 1 1 0jLg_>. i "i" (J^Li* 4_iJL> 4_jJiL>. CjIaji m"i 

^jLjj ^Lrm" ^jLj-jvVI t 1 ^'t^l i^/UJ>Jl CjJL^vj q\ ^7i\"*i\\ aj) mi "i 11 

\ SjLcJ J-JLJj /_ySJj t 4_il m o Slj^cl 0 * ^jl L&jsLLa 4 A J i e ^jr.Jo ^ In " < n 
<^J-4> (j-<s ilid,^ 3 J — 3 — c t (j I (j^-j,, "j j^j — >. I 4 — aj^Jo-J (jg.r.n o — >JI *:Vjjfc 

O, j, 

4] UJI 

c_^Lju L^jjjUV jIjsjj (Dynamic Mutation) ijSl^LujJI CjljnUfLt ^ o < .m 
<.m ^jJl Huntington 

L^J^J lOj^i-C Cj Li 1ul-ij V 1 ^yjS (^iaJ^JLl 4Sj-jv (J-tluj ^ ,i <^> » Tl jl^j>Jl 

lSjjJjj <LJLc. jj^jJI < ni^j ^jJI Fragile X ^ .,m 0 ln*tl t rtL^HI 
d)>LUxc iLijjJsL» 4_uj_c. 4JL^- ^1 ^jjj m^jJI Myotonic dystrophy 

^j^l^a^U 4_j_j_<_uJLl 3j nt-> Tl (ji^Suj . 4_j_lL3JI 4JLu3uaJI 1 ^ j ^ L4J j 4 i^>" ^-<.<i ->J1 
jj>io 3jLi_c ^j-A^ *4jjjI1 ^ SjLj JSLjj ^Ir bfcj-£j c_ajVI 4j^IAJI 

^Jijj Lx-a i4jjjJU ^jjO 0^-*-° Lt^ CTG t}\ CGG ^1 C AG 4j^Lj ijr 3 

JljjLSCJ ^ylsjJLL (jrol I^U Jy_U2. ( j^jjUJl ^j^LitL-iijVl J 'l C tfJLA jj^SJlj 

ojjb j^li ^1 oljJLl jjl^. oL-^ I M Lx>t n CAG ^1 

'j? " " - 



. 1 ^ a J r j I ^ V.Lp\^A (^sjmij 4jLloV I Jj_bt!lJl Jl£Jj jjJj i<L3Ju L> iajjJ,l I JL^J 



f j ~ J 1 V \mU 1 ^ J 1 V« 
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Friedreich ataxia 


ia rA ^ 




(CAG)n 




SBMA 


Kennedy 
Disease 



j u j. j mmj « 4,tfh,'> a oIjjjjo (jr 3 j I 4jjjJ,I (jr ia Bj^lLs jj^o jj^I Jjw ju 

(j l JUJ 1 1 i/Mt 1^ ^cJSujj (JcLajj »JLiIjjjJ,I (j I ^Jj 4jjJu>JI CjLtjVl (j^o 

^i^Ulj) ^Lt^i ^1 4ilJ| 43 J) J V I ^JJ cdjju LH! 4JSLMI 

^Vl Lq-(fc ^> ir-> V . n I 4_ijIj3J1 5jU1 ^ Laju V 4-3rj"i *} JjJifcJ Ll*J Jl^J^JI ijl 

<iL_iiLj LijjL^l 4jusL>.j cil^l mi\ Lijpa t 4_ij_<L>J1 a 1xa ^jja ^&£.jJI (jji^J 

1 Jl£La>j i 4_*o 1 CjLjjj-^a t, riin'i j 4_lj 1 CjLjjj_^o t n Lu« l uujVI lLUZLoj lL*_lj>. 

4 j 1 m, V <jt ^1 t (Unique Copy) 4Jr mmII 4_oL>.Lj jLUj LIj? ^ cr^-J 
JjJl^j L^JLu 1.4j^ 4_i 1 m.T) Sju^^Jl ^ mmII tfjub j I VI j> 3->->H I JUb Lr 5 LjJl>-V 
1 Jub . L-b_*j 1 m>i«j tjru 1 «ij'^ 4j| j^JI 4_jvjj ^JJ l_S>LL^I j 4j1 mmTI 

cjLl_j*JI j^i.^ mi! La j-ir 4_j t j^jJI ^jJj i., t s* *> \'ns> (jH-j 4-i 1 mi "Tl 

4_2jj*LaJI) 4_Lo L&ilf , (J j i^i>J ! ^j>5^*J (jr^ CiLojJjJL! (j l (jr^ ^'^-6^ (j^"^ 
jjjSJI ^(^yjiJI <fl^jui ( jja LoiLll ^u^Llm ^^jIjjJI 4_i Ll^ Lgj 4_ij"i'C U 

.4-ilj^c ^! J< mi j Vj Sr^'j-^ L-3>lL^ (jJjVl 4jUji] t fl,n<U 

JlB (JjSLj-lj 4_jJLl>J| jjiajjJLl 4jtAju» 4_c^UoL t. «^itaJ 1 £j\ 4_d^i>.j 

^jjj (j^a (-jVlj ^Vl - ^ *« n "1 1 11 I Jl_4JJ £yi ) JJJ— 0 

JJL>Jl (_<j>.Ljua (j I ^-Sj t j 1 n (, «j itntl ^jl ^ < t j I jufcj i^*J_jj|jJ jl 

^ Oj-jSS *\ \ \ i'<ny\ < m jUtl 4J3 dJLukLi t ^^/l jl jJb ^Ij^JI 



J^i3 V (Genes) oLLl^JI 3 \ olS^ll JSL^ ^1 SLSIj^l SjUI p ) 

aj.Li..:>J I (j-a 4 ,3,ln I U tfJLAj i4_jj|jjJ| 3jl_U ^J-i -r, ..a /Y , 0 (^j— u 
f^altltj 1 1 <j i mil j>X. CjI ij^Jl j < t" ' 'i '"n *>- 4JLuiJl 4 rrUUl a I 4jnjtnjJI 4 rtUULi 

1 j 4_lLdL^ j mi j T 1 t MItcj V CjLLo-JI 4 7i U La jjl c-LoJjJI i mi*XI i n~°t 
4_i 1 mi'iII 4 U '< 4-> 4 ii.Wwtl oJLA 4jo i nl ^)&aj>j (j Ai \)\ £—l <;,-->•■ ^jJ 1 ^ i ii n\ ^^jfc 
j-jJljJI I JlA 4-j?c_lIu (j^Su \ n '^i ij-ct") 4_l-u Llju^kJ I 4 n ta < U (j^Aj t^ r ajia.>JI 
L^_>. J-4-*J (^jJl (jrtV miU CijJli jl <_p3j-U (jr* 3 j rt U 1 1 1 n -v ^ <i , m j m^jJI 

. 4j^ i."oj T 1 Ji I j_3 1 4_loj Litlie-a 1 JoJj 

j| t 4_i nj t^jJI jLr. 4_aLxL1I ^ o i <m 4_a^JLa (j^tj ^aJu_>*Jl 4-^Li.u-a ^ya '/ , Y 

(JjI/s V 4Jr . n ) jijSLj (jU -j^air mi, U ^ <i i n" i _ JT IiJ ! L^j! ^ylt^ t J^*^ Lr^i (J 

, (Y JSLuiTl) 4 n\" V <v (jjSu L^j i_JtSo ijr lll c_3j^>JI (j I <±<j"w (L^J 
L)' C> A 3 L ^ Cr^V ol-^ i4jljjjja ^jr^j •> iiil LjJ-jwI I jLfl 1 JiSLaj 

A-i f it i JLl 

^_yjJI j ^ i ii ii 'i jl U-v^U 4_iljkLc (jloj-juu (j I ^1 (^jj j M,i Ji_>-lj (j^t,^- mi CjIjj 

^jJI L. O tUTI ^j-fl 4_IL5e_jU3 ^jjl C_)1_4jJjl1I lLUj i-Jj>— »-uJ (JL>. 1 <j J t../ 

oljj^a ^^->j , V i"i*i 1 irijl ^Jjlj 4jIjjj_4 ^j^i j -V iiil (jl i_3^ju I ^o^i^JLl L _ T ic 
4ju3L>.j 4j,U 1 11 tfjuSi pt^W ji^jLfl Jljv^j V (jVl ^i^. 4jLfl LiiJjJj iUjjU^/l Qja 

L7 1^J o VI ^1-» j cill jjj i4jI_£_ljv j^j > ni"^ j jTI ^ ^ L) I jl Ual t l_3L>.I j | 

^^l^. (jjjuiLJm cjIjLJJL I ju 3jjjl!I ^iTi.'a 1 ^ ^jJjj j mi r ^j-ujLj-uJI a^_JI 



£OuL%oJlg .^jaJI 6_u*jUg ^'i *3tll ■ ^■v."ll 



♦_ < i_-v. 4jj mjl j 1 1 c^j^c jlJj Parkinson »ii<<jL o^j-^ ^L-uaV 4_^-uj 

IjLA (jLs (JLiLtS^jJl C— < ,udS*-j t 1 j,. j \r\ -w LjIjJ Luoj-«a (^Iju ^^^i^. JLqJe_A (jl LftJ 
JUJt^a jVjt 4jLuo1 (jt_3 IjSLAj aJuu (jja ajVjl ^1 J nih Jl£ (jjIj^JI lP^' 

^VjJLjJ , 4j^_4jJ1 /jjBt J Ju9 m£Lj jj-Tl-CJ V J (_j_]1 jJlj ^j-^Loil 4_3jj_JL>3 4lU d ^i^- 
lillj (jr-ic k—Uj» , "f -L. i n 1 «J i 4__uu_Ju ^ftjfcjJlj (_^J^j4J ^_XjL-Uo1 (jll\_«l lLJLLA 

j^J (jSLcjj A M i ^jIIVm 4_aLtJI SLlj>J( 4 « j jU t 4-3aj?Li j-LsLisJLl <j-* 

(jj <.gI5TjLi ^jJoj>_4-J 4jjLusI ^^JJ JjjL-uJI t _ 7 Su j ^oVi (jjj-UjJ! 4_]La». 

, j» Juu ^j^s 



. 1 ( u i <-*n (jl ^^al ViJI Lulil J^-uuj (_3j_uu t,< t ullll cLc9jJi d '.^>"> i » 



<-gJl ^jJ-JLJ 

4jLsj1I cUij 4J Obi J t" l*<VI tj^nn JlJwL L)j3^_i^> Jj^j Jl£ ^IsIj^aVl 

^jLj) u JJL^ 3j>1 j c jjfcj Phenylketonuria (PKU) Lr -o uj 

t3j uuL_j_a SjVjJ! Jl-jl-i tfjLj! ^ ^ tV> J <L_i^i oJL-uuVI Cj 1 j U, f. (jr _3 La-udl 

urJ! L^^i^i 4 j-st m .a 4 nj^Iaj J a "i /j ^Ijj (Inborn Errors of Metabolism) 
•jh o^LuaJLI JLaloVl < (^L.)/^ ji^jlII) JUloVl juul u 1^tH L^liull 

(j^a <-dJ j ^Jyii 0 * o-* l)^^ Intelligence Quotient (1Q) ^L^j JjusL^ ^ 



dlJj 

^ i n^itl „1 j d" i m A.T ((J^jVT jJjJLj^^ t _ y jL^oVl ^ia-q^>J1 ^jU >o ^yjk 3j-i^jJI «CLAalsj 
Ijuk c rt < n^U j . ^ i.ii y U J 1^4 J— ^ ^.'i j a I (_^a. {jr l\ (Jjjcj (±<-lj>. 4_La 

^JL»J \jSLi-ji 4 n V Lu V j j j i < J< mu 4_o jH J| JjJlII ^ j in "i o ^ jJLI 

(j I £A i L y>jS\ Ijuk (J ^J V. iVll 4jjjJl (J^Tl t H,.« (jyAfi- 4 t t tll^ ^^^J 

^jl C-ljtj L ^ajX\ Ijuk t j^tA.V< ) fj^J (Jlj->.Vl ^j<i> (j^J .c < <, «LU i O^fljJI 
J_*^ tjrt_L>Jl 4, > 'g jJjj j^juM ^j—lII j! SjVjJI JjJs o-ij-^J JL^Llll ^Hj 
>,uj Sj—cuLj. /a SjV^JI Juju I J_aj (j I <_ (jrj (^0^1 ^M-C <j*^ tiJJjij 0 ^1 
*i-»JL*JU juCUJj .4_j,u' <? Jl 4J*U*Jl ^3 4_j*JU1I C^u J .>>^? 4-^x."JJl 
(t>uVT Jj m rttl) LT ic (Jj^cj JuM c_x_J_>JI j 4_4JlLsVI u-Jj*jj 2Lul JUlII 4_p^J| 
L^L>JI ^1 4 f JL OjLi-u j-j-C.^ 4j_iLc JntMl ^yS 4 7<— j f,, r n ^jjj^" .ui 1 ju^Jj 
^_)La Vj LuL^j ^LojJl 03^*-^ C/uu_u 3jL«J 4^>JLt_ll ^ juk j,.,o"*< < .jj j i4a£.Ls JlII 

. ^ojJLLj i^H (^ujLjlII (j^oLrtjjjVl lX1c 4-tltr j^k LcC I^A^ t-JiillitJ V 

JLiliVl (j^j V < ( (jr _uJj|j) ^LaJj <\i 4_j<j Juali I JjjJl jLa ^IaJJj 

(jiojJLI (J-«^>ij cijMjLaJI V in " ^ L<>>jI (Jj jJi n juk ^"j ^jjVj julc 
<-uj>. (J^>L>J1 SljJL! ^1 4_i < <i;JLi 4_^>L>.j 1 1 Lu I L_c>-ijJl ^jl <^>iTlj jjjjj 
(jl LuLa 1 jiSLikj t Jju>JI qj<i ^j^t £-oL«-ub/! ^ j<\ J J (j^j^uuTI 

i JjJjjs (Jj^seJ (jfj 4JuLlL! LjjiljJI (jj^J (jl *u ^j^i-lV ujJlti ^JjJl Ijuk 

(j-ojj ^j^ij V Mi"<tl Ijuk ^jLfl ^oJjiUj i 4 j 't -y, j (^Jl Lulj ixS i^J^lj-u lju^_3 

jAlo 3Ll^ juiuj ^ I ^jU" in*i LgJj (LjSLjj^oI IjVjj T * ^Ij^v) 4 <iK II ^_ij^>_4 
t_jJ«Ji^ *^<t">iJLI (jrL^J 4JjLsl11 ^^i^. (jJUIj u i mi UI frL-AJtJI cJi-LflitJ ^1 ^JksLuoV L) 
jt-w| j JiiU ) 4**u. 1 1 1 'i jJuajj JLoIdVI jrU J-lLi JSLju j . (f?u u .j ^^jJll Ijuk ^jl ^LtJI 

jLjjl A 'i *-<a Ijuk (jib ( jSL*ii ; i J S" i j 4_il L*jj 1 o * * * ^1 > <i ^ 



Lr ii> Lo£ l LjLjLi fj\j £-1 jJjJl L^jJa (j^SLj <j^UI o Ll^l^Jl 1 4 > mi 'J I ajjt 

^Uu ^1 0 ^>tij Hemochromatosis ^^ajJI ^1 j >^tl 

4__ul jljJI j .^lltlJ C;r Iiwl jJI (metabolism) t_i>LSJ_wjVI cj! jU r ^ LLiw 

Jjjlj-Laj 4JLo ^j^> 1 V **<tl (j-^-AJ (^j-JI (jL^j i-uJl i_y=>\j <* I ck** V ^L-^j 

jjSLcJ I <j" nl ^1 o\jX\ <j-« <— IJJJ l^jJI (J ^> J t, I J m£ JL-UI ^jUo^o £^,5^ (J ^ * i 

SfjJLl JLic j U jl o^JJ^JI Jl ir>..Vf,i»l (yk LJL^- 4J&U11 4j_>Laj 

jjfcj ij—4_jtJI jj-fl t^T^J^I o-*-" <iJJj U^J 1 <joU 4-judj-C. Ljj-^J ^ Lr^~** 

tiJLLA <jl S' r J ^-JjJj *BRCA2 4J5 j3__4 ^ BRCA1 4jj^o ^ 5^— ila 

«■■fl A.7sl Ijj Laf ( /A0 4 j L.J..UJ frlrt m.TI j^jjj JL3 o^^ 1 6^ lij^Vl 

i/ Y * 4_I_4_lU jjLstJj ^jUsj-uJI (j^ 0 Ld.U, J I 4 inil ^jLfl jj*. LLa < J^.r.*r*> ^jLLsj-LiJI 

OraTu CjjJLI ^j-* ^iblsLdjl (1>^*J L^ 1 ^' j-iii_Jl -i Jl-C cun (jl LiLA (j^J 

l_j_j3^3 ^ g i j; I (jj^oilibj V} t4_uLj_ujV! L_il m ^>Jj 1 <i ^ mi 
jl_>-^j 4j1 'lP^J^' ^J-Ai 4^>-j Lr JLi Jij^ a j j °" (jyjJl ^4jIjjj-^s t_aj^-j>. 

<■ (Trj) ^oJUJi ^jK miT ^-Bj-lU JjLtJI JjL^J Cr^J C^U-i 0 ** *— 'UW^ 1 (jr^^^*' 
<jpuj JL^j (4 mil') I j 3J I (U n ill L^J 4_fljl U"il,l ^cjIjJIJI (j I jl i"< r VI (j^t_i Jl_>.VI 
^^Ij a tla-*j (j-J jJI ^jlit-JoVl (jyl^. 4 i d rt i ^gj)" r nt,Lj 4_ILt_a (jj^Jj 4j^JiVl (jl 



(.K a (JSLJuj ^l^jJl 4_JL»_3 ^Ljua-jJi ^3 JlcI < <i j mi I j 1 mi"JI (jp3 

^J_dJJ H ^ < f r illl 1 (J^J o 1 1 <-< uiLlll <:ljjJI (jr Iaju C. j (jVl J l — >Jl i o 'S 

0>Jjtjj *ljjJ1 (jru 4_j9>UJ1 ^3 4-JjLkI SjLl^. CjLxjL (j V I 4_u1jjJ1 CjL^jJiJI 

:(Genetic Counseling) UI d jUaaril 
JLiLVl <>• '/ • , Y jJ^j :^LUI ^ ^b^ 1 oLLa*VI 

^1 4lr> < <ij^_ Tt-ci ^jrij La-i *A (J^aJaJI ^^i^- jjr* J ' <JJL>J 1 Ijufc <L*_jJl) 

4 j a.L>- CjLaj) <.Vi £jC (JLa^^l /ya "/ T j-3t_i jJjJ 1 oJ-L-j 3 J_>- 1^ 4jjj^o ^1 4 ,l_t i ii 

4_JLc 4 1 < .n JSLJujj J_4^>J ! OjJIi£> J^L>. OlAjo ^ylll ^j^L^-rwV CjVL>. ^ . n n V? 

Opa IIiSLaj .JSL5JLI uy^\ ^ c^bj l^I ^Lc- 1 <j<ifcn <v J ("/• ^ °) 

4_xjIjjJ1 jjlslj-^oSM (jj j3 ^jrfaJLV, .a L^J ^ uij ^j! {jr^3 J — ^J-* cV 5 ^ J_cl — uu_« 
^1 4J1 \\ 4 j rt^^j i^u^P-LJal t , m <^tj <_£JlM I jjJ I ^jj^^l 4 j U Jj ts\ ,i"ilLid 
i 4 m n 1 (^jOjJLL) (r^ a j-Aj l ^ i *i *i ^ 4_1jL»JJ J->>T J-ilea 3jVj (j^ 0 ! C>^3 <• J ^ ^ T \ 
CjLLuoV! ^jl_j_HJ L^cLljI (jj) tjlol t <ij (^jljla /ys ciiLlA ^jl ^-JiJ (jlj 
J>Ll1! Jiwlj ^ 4-ulj^J| 4jkJUI ^jlSLcl t^ooj Jlj t ^JLiLl ^ 3jUJu>Jl 
^ xc^ > > 0' fJJLH^ 3 ^^>-iIu (jl jjk 4j.qAl j^aV! ^tlnr I ^j-wj tL^>-jL>. jl 

V^riTI »1 4JUJ1 j JL^JIj 4^_jlIIj jVjf ^c^-Js (j-^j 4ijUJI jIj^I 

ciJLlA i^^-a- rit! 4j^-Cu jUialiLi ^jjLatj 4JjLiJI jl^fll ^JlJ ^^Jlj 



t _ r uiixJI (Jj^ cV 0 £JLH^' c-j-JLj-uI ^ t a juj^ ^j-iTu-J 4_utjjJI dVL>JLl 
^^Jb 4_ljIjjJI 3jl ui " i n V I fjjti 4Jj_aUL1 SJuLAJI <jl • <Lus O^jLjlj ^ jJI ^>__>J1 

jujLfcULj ^Ij^ll o^jJLl JUIjI ^jLo3 i-ajl^j diljj 4ijUJI «JjUt* 

<±u->. cjjL^VI ^-Ijj 4j_ti^ iLinus C. Pauling ^JL*U 1 SjUl jt j>$t 
^ jS/l ^hjjJ, (Jjjj 5^jL>. j^yic jjL>JI j-a^ t LuL*_ali^t_a j j j ^ jl>. ^1 ^tiu-Ij 

4jjjjs 3j-alaj L_>L-aJtl ^ j . ^ (j^- SjjLj <La}Lc £-^3 la) 4_jI (YA £_>. ^J, I ) 
t^ji-y ftt j— S_9 jjla^—o L-t-L-i.ii" | ^ r lJ! 4jjjJU JL_u^_a_> 4Ju_>- (j^i 4i-i-atw0 
< ,r--w ^jx. t > « "t j j (j! ^jJI ^1 j. j .^li-j-L-u SjjLJl 4_>alM-stJl dJ-A J-^J (j| Jj-^ii 
4-i )"j (j I (jL^Lal (J^-Llu-Tij LlAj 1 1 ^ mi h y (J <i -s.1 ^jPJI 4 <i r 4Jj1 

CjLaLLo ^3 J^iwjJI ^ JlC ^ LLua-dJI dJ-A ^1 Llj La-oIL^o CjLLiijlj c-jL-wJI 

. 4_jJLj jllUJuj obLc Lkj^^ij ^pJI liLtil 

L^J 4_u>j>Lc^I 3 Aj^jjJJI a 4_ujjJ| CjLJI t nll J.i< j V jJJ^ ^jJ j^JlII 

1 p J 1 11 tjJ^uJI j^oVLj (_>JijJ ^-<CcJ>J> I Jj-aJI t^^Luu-A (jj^C- j .^ jlj-aJ! 
^IjjJI ^j^>^ (iTI 4-a- ^JLtj jj^uv UiJ^rv V CjjL3t_J Jl3 j; jJI ^ j (>iTl jf 3jlj_ll 

1 > (_jj"i_5tJ 4-jl_3 ^LUI ^^^Ll^vli L^O t XY 11 I l-J-t-jL-I^O 1 J_4JtJ ^3<jQ 



^^ic Oj^j>J ^ylJI i4_uljjJI JjJLjtUJI C<~ n t Juj_>- 4_«j^>Ji li^j t ^ < tlt VLw 
c_jl_5c-to| <j^o 1 t n'j^n IjJlC ^in (jl i^cJLtJl ^ JlL> j-ItSl ^ U>?' m T I dVjj 

u ,^?tl ^jibJI Jlj-^JI Ua_5 .(Y<\ £x>!l) XYY i V ^Ij^JI .WJI 

(^jJL-aw Jjl (,!**( 11 (jic ijj 3 t_J^/l (jr i£. j i.gjt I j-A 4 rtlV j (o (^jJI 

IjLA Jjl-4 ^Jlu jl < m lUH J^tJ ^1 ^ J ^ J i^ljjJI {joj V ni'tl I JL^j ^LlaJI 

(jja 4 jlj t n <il 4_uuljJ 4_>.L>. (J £ Ojfi>S tu '(jr^'j <■?*■"' 1 l^-Aj iiljLfcU j-j_>JI 

1 0 t jl t__otJ ^ill i^j-J^Vl 4 j . 4_j_a^L_i_uVlj 4_u^jJ| CjI t o "i ">JH 

(jri-C ^Vjjfc (jJ! >^-^l < . ' y J <j^ ^1 1 o J *^ i^Ldt-*JL>JLl tfJLA ^ g. I t's> o\\ 
Jlc ^ ^ jlr 4-jj1 i>i fiTl ^ISL^^t ( rtj rt Ari dU j ^^ic ^JLu l^L-ft-d ( _ r x^>j-_a 

^-Ajl 1 "t r \j L^J lj rii -v. ijr l!| 4 J_aL>o e-cfleJ 4jf jl ^4_^j^_>JI ^.jISojI 

^Wi (M-Jl J 6^ J eH^ JjJI ^ ^ j m j V mm (j! jrU^ ^ ^Lflj-i^aj ^ OjJjl j a 

^_ ljLjJJ 4 1 ikLJLI (3>^^ o'j ^^u-Crl l V r. u I <<i^-i (j, n tj (jlj <^^aL>o 

I j-& Cx^o (Ji.JLjj ^J?jLjj 4_jtwjj (_y^ ^L^jJ jjI L4J (jj£j JL3 ^^jJI ^jLflj-t-iaj 
, jj_oJ| 4j<^V ui (^4^ 4 Uj^U 4lj_JI j^jGj L-bjju La ^j^lU 



II gtUJt* U^Ait o jLi-UJ ^^U>» ^jiJf Otf 

jUejLj ( C^SJI 4jjj Uj^Aj) 4 j j Uli ^tU 4_ H a>L^yi 4_JoUl ^I^J 
(jja (jJ-l^l jjtriid jj^A 4jjUaJtj 3^juaLtJLl 4_i jUJl Cj^i5LjJ.I ^pajtjJ (Jj>. ^jJuSjj 

isj..?" i\\ ^'m ^tij 4 jMjjji 4 nutf^tij 4j1jjJ1 :(jijj_c r»* ^^^A "< %\ 

:4_jJLlH CjLu-ajUI SjJLiil C^Ji JLflj . 4_i^>L^| 4j)j - ^ m^JI ^MaJIj 



^tOuLamJlg ^ jill ^ 6ja5l39 m/ij?)I ^nj^i'ft'ill 



: ( 4# joaJI jUjV») ^Ij^Ji jLijVI JL~> ^ 
4Jsj— aIL> 4 j iTLLs jljj^3 (j^^-jj genetic counseling (^u ->JI _jLtij)M) 

j-uLllJ 4-JjLat-fl <£l JjjJ i^JLtll i t M iUII lA^J 1 o j, ^ 4J9^_jl)1 m£jjJ 

: ^Jj L4J Cti^jlj £jjlo^U IjLA SjJLlII Ct-utjl Ju JL9J . J/ULA j?L>ot 

^yle. ^1j3-J1 <Jr l^. aU jj-u)U ^ M->Ji ^Lij^l CjLoJl^ 4jj_^j ^«jij _ I 
.2ubJI ^j^JL) ( ^JL^>J! jLijVI ^Cu 4L>Lvl ih - ^ 

4— >.] Ml 4 .LdU^J (ji-JULl _ J 

^LSLJI j j i>> -r "11 JL.JU JLrv-Li n U J JjL-uJ ^jljdlj 4 j> nMij 

^-1 t. c 4^1 fU^j) t-jjLjsVl L;y lc Jjlj CliUl OH CLuLS" U _ _A 

j>< mm ^1 j-^Vl 1 o j "i Vj t Sj j ts>y (Jlc j\r t ^Vl 0^ dilj ^ 

•e^bi L^O^ 

3t SJLl j 4_j_jjJ,Ij 4 c j o mi U ^^L_cV I J— j I — <-uj (j—jjJo t j_- c — cjJI 

4_ f j> k >LiJlj 3 imi> Mi'tl 43ljjJI JLjbljo ^ J>jL>JI 4_aJl21I 4 j >- <ntl 



(^yic (jrA C-UjJu Laj idJ^^JI Jail (j^JbeJJ ^Ij-vJI (J.O-L-V (.uJlTl ^^j-luW 

*. 4jr ti (^! ^^ji^. j-j-cf JsVl ij^LjJLl ^ r^i j -V M."!! Ijuk JitAJ ^1 j nli 

ji^ji ^jjii ji t ^Vi jj^ii 4jjL3 ^.i^-cj (^jliij cj) >^yi 

www.islamsee.com t^JLlH 

/>^u (_>l=l^oVl ( _pa_a_J < J3 Ju->Jl ^^j-V mj-TiTL ^1 j ntl ^jT „ \ <i " C \ (j^lj 

UjVj Loj>-^ * >^ ^ (PKU) 4 j i jM.Atl SJLhJI o^j-^ M 1 -^ U^M-c 
^ jjtj 2L>JLjl1I f£u (ji t <jrjJL>JI jJ^j (j t JjJa 2L>JUILj ^juJI ^^ic < m iMt 

^1 4_j>JLjl1I j-i-LIu ^^JLjJLjj (j^j -V i u" T I j^-Lu (jl (^-4 J f>iVi I t jjfc^ 1 1 ^a-^j 

<UjL_ftJl ^Lr, .J^ ini 1 n lH ^jrlj -> 111 " 1 1 4 ji <l T ^jjj 4JL-JC— O ^ di J_<W t_fl^_<_o 

Liajl 4^_u_uloj (j^-CJ ^jJI IjUfcj iAjjVj juu Cjj) ^ j < » ^ jj 1 (j^JL>JI t j^o 1 V?a ! I 
(^j-sjL*^ 9\^) LiUj ^1 t—SLuaJt^ .O^-cj LfcJuuj (_)Is>^JL! ^V u- i - oJ 1 <Jj1j_<ii£. (J^Ilj-ju 

L£iJ j JLjjfl^ i ( jl3jJLl J^^la ^j-fl w)lj_L_o J. i T ar i jLt_) CJJ-C-J^ ((j|JJUjV1 (j-«-u 

4_o_iJI 4_j3^_*__<5 (jgjjj. < < g_1l (j-a Jj 1 j ^ 1, 1 (j-o 4_Ljl!j . ^(ji.tj \ To^a) ^j^^-^ 




(«plj^l ^jjl) J^J^JI il 



^J} f J ->J I ( . i J far->"i {jr ^l\ &J-> 4J_«_uJL l ll) I ^-UtTilJ 4_flc^jJb 
3- ^ ^ ~J ^KJJ^l dJLA (jr-Lc- (j-u-f— ftj ( _^a_?c — ljj (j I 

(j I dUj ^Jl L-al ua-j * jj^jJI Ijla ^1 ^'»V1 
i * ^ a j i cLjJLcuJjV! ^_jjLj 4^jsjL2J1 j j ■ !! 

La! ? ■ a o\ t tt H kiai se-J IjuAj ^Luj-jVI Jj-j>-jJI 

(jjS 3_iJ J_>JI C) LgjfljJ \ tJ^JU ,*! J V "i r J SjjJeai- 



i^jj" i ii < _ =r jJI CjLLl>JL i_<JtUI (JiA* U^" (J-^^LJ ^IjjJl < jr\-uuJeI J! ^VoL^ ci 
Lw ^i-i^ ^1 ^Ll^Vl J£ 4_> ^ri-oTu (^jJl (jr ft_jjLLaJ I £3-^1 f \ *\\ ^Jj 
4JjL*jus Lll JfrlVj t r> ^jI^UI 4jUr ^ ^L<_.i(" <„oVI ^l.\Vn nl <jl . (j^jVl ^yiil 
^jifl iLj^j^vj 1 $t\ f L;r li L=r IiJ' SjLcLaJI ^j-Laj»o ^1 ^JiJj-oj 4jI j^I <4Jbl U**< 

.^Ijrt" imU L_1^.j er^ 1 V (^jJI 4j>-jJU ^IrtUi^Vi 

Cjj rt <r>tlj J J Lo-L^ (jj \"( TCJ Ijl^Jal p i Wt\ i(j\JL*A (J^L>- t^-tU^itl j1 

(j-* t *j 4_jj|jj 3j , j j J-^-j^-J (j_* ^ j J- U ^^Lll 4_jjIj^J1 

^jjJ-^-ScJ <jj jJI jl^aVl <j I (jjjl-i JlSIljlj^ ^Jjj \ CjI <i <>L^L>. ,J^-3tJ 

< 4_lLj (^jJI (J j >J1 ^3 j-j^I 4_>-j JL> ^JJ_<^o {jjj^jLLM 4jj_2JI 4_uljjJI CjI i^itl 
0' O*^ ^La-UJI ^fct o JLaZuuj .^I^j^L) w *j »1 rtU <^>VI ^Lo-uj La Ijuk j 

Cli I^j-JlTl J \ ^Jj Jn.LLia-t jjlalcll 4 j U r -ij-^J (j' J i^jjjlajJt 5^_oJLj 4 "i j 4_<.u1 
4 \ j J I ^_uL3 ^jjj jj;j^>.| 4 jl o 1 ^ m jjL£l1I 4 jl ^ >r j^. 4_^>oLlII 

t4-jL^l t",U (JLj-^VI ^yja j_o " ( u") t _ 3 _±> j ^ n^tlT 4_LLdJ1 cjIj <iUTI 0 > ^> t ^ 

^>_2j3 ^0^0 2UL>- tLiJusej Lo j-A 4,Uj ^ill 4 . lj-i T I j-j-jG (jyl^. (jL-t^» j-j->-J 
^jJI (j^-ijLLj <y j ^ t 4_3e__ui! 4ijjl ! ^ Sj^lo ^j-JLJ (^jJI L3 JLfcll,l ^jJI 

4 "< j 'r j \ I jJaj J tj^Llo Opj^jj ^-Llj} (j^Ji 4jjj_U <jr fl 5j rtt-ttl ^ju* -i 3^. J J 

JM^JI jt J^*-iXI JSLi cjL^SLJ! jL^b tdJj l>p-j ^(^jlII <jh=>>11 lt 4 -" 

pl^-L-uJ I /V' j i^->"i O' C^-*iJ i4_u^j»JI 5^_jj^>Jl 4-Sla_La (jr^J Lj_aJ^_3 1 

c f 1^1 "XI La jlLcj .ajlJI j-iii 4_*_pj cijji,! ^-Jj ^ jj3 j>_bj < o' jJLlM (j-^-v / yia 

Jj-«-uJI frLuI (jr^-J tj^l i-lui <j j Cu-i2)j 3j < n ^ (J^l (j 3^ ^p^jJll (j' (jr^l ^J'- )L> ^' 



<cOul£LuJI ^iAjuluI>> '«Li^lg 6uluJI<) CjUoaJI 

^6""° 3 * c c-L-oLi 4-jjl_o_* t l^jj^a I (jr fl ^^ZLijLj (jjjJI t5j nUtl JL4J (jruLuaJU 

JjJLstJ 1—4 (J^J <j) ^ j 4 1 4-) j y.-~t 1 1 (J^L>- s jh° f* j-Lj^>J1 t -r t £^H Cr^ ^ * J ^ 
CjI J j, .1.1,1 jJ ( _p3jJLjj ^^yllll Ci ->J I ^j^s «LLulji <tc^_$js&>a ^j.Lua&il 
^ijl CjLijuaJI (j^y.-J »LaIt> i^>l (jJLufc j^,.uh 4 ' J^J-^* JLju La 4 n In 1 a 

jj^ic J-oJLskJ,! La^_uG a 3 * j j 1 1 jjj j>-£ LlAj . 4_c^_<jj>J, I (JT ^ j^^Jjj Lfc1jJu_« 

j I «JjuVI» AIDS (.imi -i5x,U 4_cLU1 J y r (gjVl < m ts> m \ 3jl-jju>. 

(Severe Acute SARS ^U^MJI ^>SjJI c-jL^JVI „Al juj^J! o^jJL! 
4_ljIj^J1 3j li Mtti S^ljJa c<-ajL^ jljsj .«^jLu.» Respiratory Syndrome) 

1— 3^_jv I £_4 (1 <jK <Vt (jr^l l_3jj^_>J ! j L^jLj^£L>a (JjLa-To jj^>- - 4 n ULLa 
^jjLjJI (J^L>^ 4-j I i^CjLi^jj^-LflJl) 4> r'rJjJI CjL<jl>J| ^j'r\% > oLojjLljw 

V 4_j_caJ jjL-ajV I Jlj>- 1 JlSjS _ 4_L_u <—aJ I 4jL*j j jJLj _ jjL-ujVl Jjj>- (JjftlaJI 

UJSj . 43tiijj_4 1 g'*- ^_ijIj^>JIj cjL-iijjjAlI <—>Laj) m->» /jjz L^j (jl^-lj_uj 

SJL^IjJ! 4_L^aJ| J>U 5>^5 ^ jJi^t 4_i_L^jM J J * "'J (-fijijjJLI ^e-uojJl O^J J J ^ 

^^lc j "i ^ ) 4-j^olj^m \ gliULLa y 0' ( - ' 'j. 1 ^ ^^_a!u_jJI ^j-u_>J1 t_dj->.| 

4_ijIjjJI -ilj-U ^JlA ^jl (J j **< 1 (j1 fj^u^j '{jr-^ 3j-^ O— * ■ -^'j-* 



, j "J * ' J 4 " ' i 1 

jl^IjJI f*jpA\ jlj^f t>j I Q *l£jJI Jj-oL^ ^ Jjj-ail oj^e 2Lill« cjUuj <_y9 
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cl^jJL^ tC-il eits>\\ qs>* \ 4J1j_jlU Ij_uG t_llLi<k (jl 4 j njfl W I ^cjIjjJI i*>mj 

— lJl^jJLI S J J i il ^jJj_J>Jl _ 4_ L-L-l \ T j^JjG mJ| "*~^ 1 di M i^jjjJI jl 

4 j.-L^JlJI o' l (Jj^' "'H J^J^ ^^—^V^ 4 i miiUj 

^^iiC 4_ljvjL>JI 4Ju_JI J^al^£. ^jjG i Li_*_u_uj Ijj J l-jJlIj ^ylll 4_uljjJl 

< <i *3c^J1 Jl^Jj i 4 Ulx11 4_j_xjJIj (CjIjj^JLI ( J^.l <i~itl £j^ua»j^a (Jj^>-J 

jL-ojVI L^j3 ^.i-jtj 4 m iTI ^1 : jj^ajLL-u 4_t^L>- /ya Robert Sapolsky 

4_ajjja Lili j £jr 3 L«j 4 j ir>> Mitl Luj JUJlj>iJ 1 1 g i n rt'i CjLlj y\\ 4 j o ^1 L^J 
C(-< m i! CjIIj >JI (jl : (J^_5JI wUj-j 4jI I t I V I f ^h^- /p 4luLuol 

o^j^ 1 5* Schizophrenia 4 n^V M.tl ^Lla^jI ^j-^ja i(t* j-^-jH) 

dJLft J^-r^-j ^ tn -r ~u\\ ^Ll^ojI 4Jjj^_4 ^ 4 t.gj 4J_j » a Jl_>.jj 4j I 



L;J it ij^Jj .iiLuLjj ^.L^a-djVI 1 jjSo ^1 cjVL>J! <^q /o * LilLiA 

l£JLla (j^Jj i^p^JLL <jLu^^U <Lj_3L^ ^"-jl Iajljvj a i <^ n iVI 4 ) j >. : LLa 
<UJ Sapolsky ^JUJI Jj2jj »<^»>JU *Jujjl>J Ji.X3 ^1 til^pUl 4^ L J1 J-*lj^ 

^^iTr AiU i^^jjljj {j\ *. L*^_uIjj ^Lua-fljVt 4jjjja JMjSo ^ I : L^gJjl 

3 Ju>-1jJ I 4_xj_>j1 jl : Luaj] JjJIj^ ^Lu£Ld_)Vl 4 ij >■ (J-o^C J-ia^j j^pfl ^.ulS 4 'm ■ a 

4_lA_l_J| J^aijjilj CjLLj^JI (j^j 4J^L*Jl jLs .^bj ! tjl m'^l 

(jpflj i m\\ Cj\j nif. ^yJl T^ITl^O JLS (4_Jj-LajJ ClLi-JjJ ^jjj ^l_JJt_LJJJ 4 L-fcj -kXI 

^iii Haiti Ij^jjIj jjJ-llj dUj j La i4^^L»Jl ^-i! 1 < 1 1 j Llj I JL>. 

i'ii J 1 ^JU»Jt ^-J^ mi a ljbj^_3l (jjJI ^jLUJI Jl£,1 i ii "i ^ iij tMjji ni j T t Jin" ubi! 

L-JjU^JI L-Jj) mi t ^yJj J^-lJj L<L-4 fM^j i n J 1 1 J i n f 1 1 1 4jU-u1j <JuJu>0 J I 

j jImH JL£.LuuJ 4jj_u j^Ct-i ji^il i Jufc (j| i^rvJt^i tji^J* ( _- r lx. ^j^sLjJL! 

j I ^JJJ ^jLi>- jj^a ^jVl 4jjj* 4jLqJJ ( jolj_iJL j*h^J ^ g mi j m 

LaJLlj] j J ^ "'J (-'J (j-uLlll (j-^ut-i Ju J^-^J i(_^>j_fl m^Li I^jI fnj 

^jLjjj_4 (J 3 ^..j.l.oJl ^ j*iL-jJi 4J ij^SLj ^jiSLa ^5 ^"i j. *\\ } j >Jl <_jj1_JLJl1 L 

. bb^-i-C J 4 n ii n il! (jialj^oV^ 

JS JSIAj ^ (4* j jTI ^ J>jl,4j) Ujl^3 cjLLl^JI ji (jit j^VI JLUlj 
(Down's Syndrome) ^^jjJLI ^j-^ >a jL^VI j ^ ^1 4 j ■ /I L 

i ^JJ jj^ajj^a 4 rtl*-*-..Jt j^SJllai ^^pajJLl 3jj U -v i L> t:i >^W tJW^^-^** 

4JL>- LT i_3 ttfjj^ (>c 4JjJ-lJL1 Lajlj-j r, tli t\ cjlijjlt jl j j i«j I Jutj 



^yOj'MTlll JJtOftJI 



<JJ mi J *J V I j-A <L_j_3 "t "'J ^ La ( L#J jL*J La j! J Y) j (r^ll 

(jiaj^-ja t j J o LhH - ^ < .jilliteJ (jIs^JLl SjjJai. (jLfl LilJjJj 1 1 g <a s>\ 4 *i j i TLj 

CjLse-touo j_uG }AJL<uS 4_jJu_Jl (J-oIjjlII 3j Coo 1 ^ <>> « t CjLjjjJLI 

(jylJl cjIjjjJLI j^tj iln j < »,n t _ T J| i£ j>jj < « j-j-usjJI LajljJj (jt^- jljJ ^jtl^JI 
jjLSoJI SJUju 4^>Lc I4J ^pJI olijjll J£ <jl cdJj < t .j.«ij ufl j) i <ti 

tjjM^t.ll j? 4 1 \ <i -v. Slj-^V 4JLj^J <La=_xjj (J^-jJI j-jLjj JL_o_2 ij_i-VLi l a A 
4 * ^.m\ La j I LljJu I d ,,.<■) 1 "> j I 1 i m r I a\j3 L^a <J£Li Ij^-jLj < ^ r Li I jufc 3 ^ *JJ 
j>_j_>> 1 ^ ' ' ' ..j (_yILll r CjLjjj^o <J^-£. tln mi n_g Lllj,'*- j i <i £j^>Jl ji» ^1 i LoIjLj 
3Jl>»Ij 4jjj_4 £J9JLJ JL3 4_j_LjuLaJ I jjJiJ I j (jJ^sJI ^yii* 1 1 <jL3 ciU jJj i^j^JI 

j I j , dV jU-L? ^jLlj ^1 Lu J<^ij jl3 U-«j (Depression) u m <iiTl 

V !jU : JLc*u (jl tj^L<u LlAj .CjIjjjJL! ^ 4 « ( i n't ^1 c. ^^jLiJl ^jjLlJI 

(d. i). «)> Jl «m» jliit Jtl^ftll 

L^j ^y&j <_t1II (La^-lCj 4 Ai n o inti) 1 1 I 4£.^jst>a ^ ijfA-^-i L^L>Jl 

. 4_lL>JI (t I .(j O» (jj-^- J->JoLj_d (J^Lju ^jjj ^j^l (j-A-J t^. a" i a a uU LLaLuaJwl 

-JLl 5-j -wjUkJI JaIj-jJI c u i ^ Jjf Herman Muller ^JLlII j t 
) ^TV ^»Lc ^ llO j (jL^j *« f ,(j . J» Jl ^ oj <iU Tl tlijJu* c-f-L-i <n (j f L^jSUj 
Cnn ^j! JUuj DrOSOphila fi^l^iJI 4jLj 3 ^j^mJI <Ujj^>o ^ ^j^v- 



{jjj 1,11 w 1 1 t—ijLaj La Juu ^1 ^ Ml ^yS LajkjJ^j^-^^ <wJ-laJl ,^5-* S^jL». 

4_^LUI ^L^bl juu dJUj 0^3 *4j>JtlJi ^jjI^ ^y» ULc 

u. i.lAj J U j 4jjJuvI Uj tCf £ljLc.Ljj 1 <k.i.Zi$j-iJb (jpfl jJl JjLLoJL ^jLjLJI 

j j f djL_Ui_uJJ (jt^joII v^L? j-^j-N u^! Muller *S\ Jj-^i JjJjua 

duuajjtW < riUfll c^ajjfcl^l Laju£.j (X-Ray) (j^j ^u_iil ^ j^j^-} 
jL^Vl JLiiVI ^ iiJ^U. SjuJl^JI cjLL^II 

^ L^L^aj^ojj ^^L. dJoJsLv. 5jujl_>J1 cjUui-aJI jLa I j-^Jj ( 4_jLjJJ SLuIjyl 

.(n t^jit) a^Lj^ii jl^M 

(jAjU <_>jm_>JU (_JjLteHJl ^Lia^lj 4 4 C , H j » i J>£|ja jJ-U «I . * J» J I 3jU 

<LiJiL»J1 CjUj) mm J i ' ■ ■ ■ ■ " jjplll CjIj-iLaJI jJLiw jL ^jJj^Jljj t cLiitjjLlJ| <JujIjl>vM 

tjry^Ui uryUa-J o-LJl ^^-^ . Cesium-137 ^jj) j mil 3-iLaj Todine-131 

2LL9jjJl SjJljl ^jlL^i 4i_tn\ (j! tLIoVl JArv.V JJj *4jJLi Cjlj^pj J^" t n, U 

L^jjLi! j^j .jkLil dil3 ^ Oe-^^ JUisVl ^ (Thyroid) 

^jjL* J^l j 4_^>oLLll CLilj nUtl JJ^c ^ t t i^ill (^J] J ir->j J^j_jtL» jLjjI 
tjHu Luajt 5 j j ^ CIj 1^ — a lJucLloJ CjIj _lJ^-C pi*ifj . 4_u I jjJ 1 

Cjij^iLJl JJLC j| t LJjJI JLjvj JlL3 i 4 n.IrtiU (jJlj ,^-3 ^ mj t") ^^lli lIiLI^.l-tJI 



L-jjju-jj^j " j U «i . j» ^jl ^L^JLaU (j-uj jl^j (V Y £_>.jJU) c_)ji>JI ^L_>«jL) 

4_iJoj_c jL£" JUS l_3j^>- W * * * ^Ij-^tJ 4_J^is jJl_3lUj CjL-jIj j -*JI dUlf 

4Jur SjUI uo^jj LjJLu jjJj L >^->. ! 4__j_j>-jL>. lLILlAj 

i^tu» mi tl ^yn 1 o j i o Vj i^j-i^l 4_ljjSLJI CjLc.1 * m»VI L^-uaj « I . (j . J» J1 

<jt tjSUj (mutagen) IjJaLL I>jj13 <jL eJu^i ^pJI mJjJw^I jI^JU o-aj 

i _yj9 (JojLJI ^ Irit a 4_o JLrt_IL_uj m£ JlII ^jjJI CjLu ^^-3 3j^>m}JU ^jlj.USTl 3jLa ^ ju 

J^l^—a (j^-b 1 j U j ( <mj 4__JL>J1 j-o-i) ^aJIj l p53 4 n -w CjI m ->,J1 

^Lc. ^Ij ^1 dUj <ya Lu <l? m. rtTitl jL^JI 4 j mi r I j^L^i ^pJI LM^Jl 

J^-mi" ^jjflJ I jubj tp53 Jl 4 m "v. J_i_2 ^j_»3 4_j_^lj^a M^t mi r 

.(j-UJ^pl jjUoj-Ljj 4_usL>mj t ^ rni ntl (JjLata ^jUa^-uJI 
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jjfcj i4_^l 4_i Lj j Cj1jjj_4 J> JlC t di ir> ^JjUj JJulII 
j! j-&liaJ1j i4jj3j>^ 0jjJoj 4->-jJ <_< f kLZlj V ( _ ;r >JI 



OjJlsJI <_ i UJ I ^J-2jj jj-LiJ J «".t^ui cilJjL^ <^j>it n 1 4 f Lua£,Vl JLl^jI «Ldj^ia 

.^jjjJLI t^jft t n a ^jlc 4j9Ju <?j_jjLj 4_lo_»^ A^jui Ju Jl>. 
Jj ft " r n U <. 4 U jl JlxJjL_>Jl L_JcaJI ^jf ^c-ciiljJl ( j^o t(jj) j 1 11 t- i (Jl nUVI l_ *Iaj 

(Genes CjIjjjJJ ^ ,,ij ^jJI ^J_tJl jjb j_u -k j^J^oj j mi j " m 4_^ol £J1 

^>L-^I ^^k. jl^jju Jj>^ lP^' ^J^^ ^^>^l ^- < *-" l v Medicine) 

eJiilitJ J i V H 4_u_uJLI 4jjjxU ^•'M-i-^Vl Cj Loljj I j t Lj^JJkJI (j-cua ^IjjJI J1>J1 

j^tUl U^Lh L^fJ 'lij^ ^J>° t>»J (>* 

>4 V 1 u\\\ (Jit-A J-stjJ 4jjj^JJ 4_<^_lL_u 4Je_<_aj (jLi-jLj i^ljjJI (J1>JI ^^Luol _ 
^jjj i 4^M-u->tJ 1 Lj^LsJI (jyic ^-^LusVI juualSjj *<-_iLi-iaJLI (j-oituIiJ I (^jJ 4jLuaII 

LJLs* ^-udjj^ iSUjLliJI jL-rvVl ^ j $ k"i JL^ Lfel 1 ac Jlc_>u ^1 ^ jjj 

. L_i_uiJL) Lc^-j ( - 1 \ U$ «4jtfljlJLl £-jliiJL) Uiijs^jui ^ jui ^1 

t^*- ^ * J .LA~L.t-.uu l j r A J UI C. ^jIjJI (jyjfjj lP'J^ 0 SJjLst^C Jjl 

cuL^ e^Jlj , Lbj^j-c ^ ijuIjJI ^ (jhAj Ashanthi DeSilva «UAlaJI 4_^>JL«_4 
Severe Combined Immune Deficiency i.iK ^LUII >je-«JI o^h« 0-« j ^ < V» 
Adenosine Deaminase Si o u.„U 4jjjJL1 dj^iL, jj-j^j 4 1 " u>& ti^'i (SCID) 

4-cLiI.I IjL^La JlJj j m JnUll dj^iL CjjJu>J 4_j- j n cJLUju Ijl ( (ADA) 



JUi.jJj tp_jjlj^>J! jrjJ «tjjLual 4iL>- (jr 3 Cjj^oJJ LuajjLja jjj^Jj l Lr^ J^-t^j 

JLSJjl (jlJs (X- Chromosomes) ">>uVl ^ m i > i^JI 3j$^j^a Sj^LUI 

^ U£ <(Autosomal Chromosomes) 4j 7JI cjLJLi_i-aJI jlv! (jy l£. jJjj 4j1 .nU 
ln.;U LMx ^ ADA fujiVi o'^^ ul «^Lil» 4lnUTI ^1 4 . ,r.;TL> J UJI 
(T and B Jl ^jJl cZjL^ bM ^Aju J fl r <ya U<>>l Mpj j ... 
j! , U j . n 1 cjL^IJI 4tt Tr'i JLoLVl juc Cjjil ^\ ^jj j mi ^jJI Lymphocytes) 

^^5^ *L*1*]| j»L-9j .^Li)l j_ r £.l_lll J_5tJtlJ 4 T' J £Jj<J (^jJi ^Uo^^ilJ 4je_i?o 

4jjj_UJ JaL>JI) L yu^j-jJii\ J^oi di! j juuj tCjL^ji^LiJI jl^I J^Ij 4_4_iLu ADA 
4 ADA uruj>«Ji ^ Sj^Wl ^ 4jp^Jll »1 truJI |»jJI cjLj^^J (ADA d_jjljjJI 
(ADA ijj^ll 4_uljjJI 4jjL* 0!-^ J-^l-i c^l Lr±Hr^\ Jj-^- 1 -ij-WJ 

ADA (j-GjjjJI (j l ^1 (^jj-u-u ! JlAj t4_tiaj^I! 4_jl>Jl j»jjLl>. JjsJj ^ <— 
1 r. t jjo CjLp£JI (j^-cJ (^-3 jLulU 4.1 .4_t-i ^ a.x 4_jJL>J1 (jr 3 jJLa < « 



m 



ADA (jLi <?Lj>U- l£>^ ^ 



LuJj^j 4ir ,«;~n U ,U ADA 43j>a 





ADA j-uj^JI i.-.j^j ^JL. (jVI 



Ashan- 4JLilaJ( lLiZAa ^L jIj^ 4j*1 >jv A->1»^ JjV ^y-w.LLb^J :( > Y) J^.Ul 

U ^3l-jJU-»J1 ljj^. jl^j (SCID)^Lai j-^^l^j-*j2uL_i-ai1 thi DeSilva 

JUl_} ^UjLj U^l3*J1 *"«*<rt>. Jlij icjljJLuf t tg-*<-^>> ^ t AUtl * >->^-*-^ 

^jJt (jgJ^-jJLj 4 lrtt-kJI ^jj-J O' ^"^t U" ,„1 4_tJl^jJ| Alij^LI O' -L3j ^" '" 

.(Blaeseetal , 1995 i^JL\) U3t>it ^LS^jjdl ^4] ^ajuj 



(j^e. Sj> ^vj^a 4 : L-L-t <i tjj^d lS 1 - 1 ^' ct^ 1 ^' j^ J 6-*JI jjls^-A (^Jl 4 i riiltb 

t^LUI J^L^jlJI ^j-c 4Jjj i»U »1 <r> j jTI cjIj^ frlUr.y D t i i UH ^jUjiJI ^ 
(jr lJI ^jislj^jVl (U < ini 2LojLS-« ^.Ir IjjjLdj <jJ ^jLs I ju^jj t 4_uiLfljLJI ^jkLj^L>. 

j-^JLj 1jJ£j t^jj^^jjS j I 5Lajj^>. ^ L) p Julj t>j-uu\-uz a ^JjJ 

j^IjJUI Jlj_>.jJI J-^Jl (jLSj 1 4 in rt'i (^jJLLt Luaj! 4JLjLl^I 4_3&. j "m JjVI 1 o $'<\\ 
4_i^vL>.j 4_flj_C. ^ 4jjVj jJja (jLJ-blj) ^ <>>^j (j I jjfc tjrj->J! dll j ^ 1 o <3 <vLaj 
(jIoj-jljj V ^l>- ^^wjLiJ l fjJLaJI ^Lj JSLdj 4jj-c L^_Lo t_a, i gtl t4j_aJ-*-« 
Sj.Ilu. j U 4jL>.LwjJI 4j3jJl!1 < jjOjus <>JL>.j jj7ijt j <jr JL Ju9j *4_l>.jL>. 4_j_ajj^>. 4_>Lual 

^ UcLu 4J <_mLL1 ^11 jL^jJ JaVI ^jU" j (j f J* f ^^ic ULi > T 5jJL 

J^Uej CjLs JL-t^l J 1^ o\r Lajic Sj-u!^ (.^ CuL^j .4JL>.1 

. J-lSs! J> JlliSs 4jajLaj ^ Jl*j ^Jj ihnj'idl Jajal J ^ m-w ^1 

t(T0 er^^' U-Jjj" ...n TjSJI Jo^3 t^H 1 li>^^ 4\JjL*^a LilLiAj 

^nV inti (jl ^1 i4,.jT n U 4JLjjJ<x3L> ^jfcjVjf j^JI Jj^VI ^ J n "i n ^IjJ O^H 0 >*J 
oLa_L£aJI ^jja 4_<a_uo J^J) 3j_bILs 4jj^_/o ^jjo tili^j ( j^>- ^j^jJLLs t_jl iaj.hi 



^ t j" jL^JI Jj^Jl nJjSlll J1 i ml ^ (l^oJjJ-uJll LDL receptor 4j j^II 

Ljr 3 ^jjj_i_Laj jLtiaJI Jjj"i.< HjfjSUI tjLfl 4jjjI1 ^"„rr mm ^ J^^aJI Ju^J t^jJI 

^ Jjt> 1 " j!>^1 fJ-^-bl? tt-jjLSVl £jyi ^^y^ 4-^r.-L"i\ (j^jJLl j j trt ^jJI 

Ijl^J ^ j cuM^Jl ^Mjtil 0^ dJty iU^iij ^JJ LpjjJ J-j^Jlj t.dnll ^^jJ-l^o 
«U-cdUk Cj I JL_j_ojlj ^ Cj Lj /yx. i 4 < o <^at*i Loj J_i5x 1 T t £jj 4__l1^£. jjfc ^pajJLl 

^jlll 1 Jl^J Lu I j ljL>ol Juu I Jufcj tjLuall J[j^JL^i_i]j£L!l ^ jJI 4 jam 4-ilgAj ^*J-S3 
4_ljvM-»-jI ^-uiiJl <?_L±> JLuajjj 4uS «r |Cj3 <j\ CjLtlioj uilLufej t^^ju^jJtl (ja 

.o^jX\ Jl£ ,> L^UJl s l >l Jl 4*UJI jjj iiLall jl&I L.51». Ji-lj J\ 



i^L^LJl (j^J 4_c j_<j_?c_4 CjlC.1 U "i ml Y* * * ^Lc <j-a-£ (CjIjjjII 4-Jv!j->. <^-Tt -vl 

^^Ui djjjstJ! t><s Marina Cavazzana-Calvo 2>j££j}\ 3jiL.li t>u ( »j j-iJI 

^^^j-uLdJl LJLl j^Jt-li (jlaj-^j ^j-uLuaja t jjjj_iju3 ^.liU 4_>J1_*_« ^j^jjLj tjr £ 4_5ejuaiJ 

^ aj ^.j slj ^jJ! (Severe Combined Immunodeficiency -XI) 

JlaC ^ij^J 4JL>. ^yi-d t (X) ^^la^l j tntl ^J^^jll CjIjjjII t^^^I 

(jLi-j5ej (^jj-S »LjV1 Lot i4_)LuD^LJ jj^uaj^» "i j-Ln jj_^jJ1 *:lJL)Vl ^jLfl AjjjII ^ 

icj^jatA JL*c! ^jl^ l-^Jj ^ V ^uSj JSLjJl ^ '^^ Lr^ 1 ^^-4> ^^i^ 

Cu^ 4_ulj^J| j^JI JLa^a ^ ^ J-o_C Jjl Jju (Y"\ ^>>11) Y* * • ^L: 



.^ubt-J^Li. (JT ^ 4_uljjJl 3j n UT I Jj-jvj j»JuJ 5jU4j>- <Ljt_juaJ ^jj).»— Lo-Tu ,jj jJI 

(jr a <(4 t j j KTI» 4jj5c_d cj^_aIjj «LjjIjjJI «l>JLlJLI JLt-fl ijr B (j^loLjJI 5L>>Ld_a 
^Ib^jJI JULAUV^a jL^to^.^ ^(TV^^JLl) Y-Y r Ull j^J 
Marina Cavazzana-Calvo m.^j^-JI r.Ilr I jl^j (JLUj-lJL) ^uaJI £>LJI 




^Vl JiLuj .SCID-X1 ^-bj^Jos-jLual» jl^V^L»JI3j-*^ Jl^j:(\r) JSL*iJI 
^j-b^— flJLJ 4JLoL>JI j-t-c ^yijV) La i *b^u* SlViS't L^JL^b Spljj ^^i^-cJU 4JLaL>JI 
t^jlb ljLlaII j-Sj-II La i ^La £-j>«j (nj 1 m Tl j^JJI ^■>-^- 4 5jJl-u J-L^aJLa 



3 j 3tn J 3 (T A £_^>.jJll) c 1 «a .U J ! < 3 mi" 's I J_5_a 1 4 j m 3 f T I L ^»\j^a % ^\ 

4jjjJL1 tfJ-Aj i^j-jjVI ^ < n <,l>J 1 u t i < ! I ^rl^. 3jj_>.j^<a 4_jjj_^a 

^ 3 j 3UH jj^-jj Monoamine oxidase A ^uJjVl £_Ll3l <yz 4Jjj ««a 

^jj^fl^-A J) lu-u. >Q J-3jjj i n ^jJI ^CjJjVI <J 1 . i, 3 ^ ^1 (^_jJ-J ^LojJl (Ji-I^ 

-iljJU cdJL_j j LajL^I <jf »JU iSerotoninj Noradrenaline 

Jl ^ r L ^Lj — SiJ -j^> V Mitl ^_ ^r-JJ ^jj—J ' " £L-*^I ^— jj^j^JI 

4_jJLl>JI 4j^1^j>JI Jj_jjJo {j— c 3 j- - 3 U 1 1 7c__lLu3J ^jl ><a > I j*\ ftj i 4_j alj^vj 

t j_-o £j_JJl l j — & oj— ^ L-* * j i U ijr JI (j^>-V mJI i v j t j lJ&j~lai 

CjVI — skJI — *_) ^ 1 — o I i 4 mi 3 t JL»s_j_<jj ^ o 1 \ <jl c±< — j t j mi 3*t 

J t j < <i j i 3 1 U t, I 4_jj_JL_»JI ^>j—2 Cj—c- L) ^1— ^ ^ 4 j ^Ij^^j 

Lufcj t^j^ > JLl ^yic, 4 <a^je-t ( J_La_u (j I (J jJs 3j_^j e_3 J? 4 i_u_oj ^.juaLSJl 

1 «i j ^ (JjJ — < -"- /> (j^ — «-"-J^ (J—fc '.4 <„,<i.,,ji\ ,,lr> jt lSJS JIJ-cuJI 

I j < ftj $4 — <uj^>JL^ J <i r ^^—Ji 4_j ^jj—J 4 &Lc 4 j 'g j 1 ^ I j) 

oIj^jJujJ Jl >JLI 7c — "< (i ii.i (jVl 4 n. i t 't ^j^JI ^ o \ + II j 3 LaUI ^jLs 

Jlj VI ^_J-»-^- iOl * o" rsr <t i T 3. t M , ,,tl ^ j tf>L3_H (JJ B 4 I J 

u, — - l, j t a L- 4-o I 1 — cj_ju£>j_ji ^ — ,>-juo I j — a (j "VI ^ — L*J I 4 — a b v 3 j I — « (jl a 

Jl >*JJ 4 m>1 1 m!Ij ^1 o"i-fc.Vl «;! *\c a 4 <L<_uM-3Ji (j— jlj >JI 3 jl a 

(j^j ij-A 4_Ljj_L> 5j "i 3 T j o "1 mi j n. j I j_>JI t j — A (j! ^ 3_lJLI o-^J ^hf^ I 

*3j3 — LaJ»JI 3j p 1 L_ibj 1 4 tiJI 4jI ^\ v 1 U r. I ^JLc 3j J UI 

1 ^ tl^>3j t _- r lJ t (JULj ^j^i ^j— <-« I ^j^SJj Jlj3 ^AaJ i L^_i j_t-<-a j (^jjjJ 1 Cj I jU^t Lfl 



c_al 3jL iAIj djjL^tjj idjLJij^JLl J o r L7 _£ j nLl!l 4_JjL^t^o 

(jjSLj (jr lJI cjLjj^JLI 1 1 Jol — cuJj ^yjl 3 "i 1 1 (JSLcLjj (jr j^_>- ^ I J — 



^9-1 J? 11 >«aaJI 



3 1 «1 -t u t, I Ol — JjJ-li *-J J^ — (io J — J C( J — >- i (j l — L j ioJI Cl VI >■ 

tj—za j. "i <t t< j j po ^1 Oncogene tjLL j «J I cj! jjj « 

jJcul :Gene Expression) 4__jj jj***^ ^— j j >1 1 3j jls ^ j-_uLiiI 4 njjia 

3jL_)) LiL-urw! 4 j . (j t 2U>JL*JLi cij A < , ,, f I U"< j JL-Sj . 

*. -l T 4 _->■ -> ."< *] <±j A I JLA_j 1 1 g 1 <n r. 4jjjJl 1 c a 3 I :>o Lj 

4_*_iLAl CiLjj^lt Si „<i -(.a, U CjLjjjII ( - m Cj\ j nUl l 

(2>c ^L^tJu cjUjjjII ^ g^JLl 1 * Tumor Suppressor Genes 

OjIjI £1 U t j ^JL- II j & J L_>J1 *l lm ojVI 4 aJU C o j^Js 

■ \ <1 T> £}\^>*J u S.'tVI C_i_3jJiJLJ 4_jjLjeJj Sj^uIiLt-a ^ j f J I 5 j 

ti_iiJ^j jjjJ ^-jl SkTij ^.t a d f J 4_tL>Jl ^jLb 4 CjLjj^JU d \ \~) 4_uL>J \ 

jjj i <>>jl oJL^Jj i 4_jj LU j-4-uJ I j»tjjVl ^j-J^Ji ^yjj j^jj-» Lo 

cjjJLt ( _ r JI ^jJ-j tjl ^.jlnj ,.i u.1 t-f*4.t .->>■ t 4_lL>J I 3L_L_3t_i ^SLj*_lJi ^jja ^ -> . i .'s 
(j La ^LiJLjj <Programmed Cell Death (Apoptosis) L^Lidl ti\ 

4_j u-ll nVi ^ JlJI J\ VU £->Li-o] 4_JjUe-o Lr i^ vL*vL«J I J^-w 

i \ CJjJU 3 ilu 4 > ^Ij^aj 4_i L>J| j— jLSj 4 i <l 1 

4 >JL_«JL i ^ — «kJLt ^j^a j, j„5il idiVjL_5t_A 3 J — C — >dj 

4-as \ „a > <s ^r< jn (^jil u „a .rJ I jl ^ — >J I j 4__j^ji cjL_jLLaj-_cu 

ip53 3 1 <i, (,iit,l (j Uj f (i " H 4 *jUI 4__jj^-l 1 5ji n U j! J_L>- <±jjJl_>J 

3 J j — >-3_l I 4 — lis j — uuJs t J 1 j — 1 1 (j— a g — H—U ,J — 3 Cj I j — a La J I o J A j 

^^—C 4 j MIoj (,<■ 11 l j M 3*J! p53 4_jjjJL 4. o .j .1 u> 4^r ,,m 

c;r ^_3 4_ „^.j.UuU 4_jjjJLI D JUS» ^jj_>- J JlJL-CJ 1 4 < -i .»,, ^ 3jl a 3^—^ — *- t — ^ ^ 

t 4__uLIoj uuJI 4__jJL>J| 3l Jj»- 1 J Ji^_j>.jJLI «I * ij ♦ J» Jl ^ 4 J T( t n 



4-a , \ ,>< " t i. tL l I <UJLc>J I <L>JLxll *U2_>^L> i? 1 u j , ,,TI 



45 J3 I! ^Luw ^ V L^JLI j-Lo ^ (HSV - TK 

^^LiJLi jLg_J>Jl „fl "i,,i,.u (jr^Ilj 4— «JajjJLl ^1 IL4 «Gj^o 

MDR1 

2l_ljLL3j mJI kJI 3_j c^l r,, ^jjJLI dLLs j-o I 

VI <La^Ldu*-i ^ o <■ u. ) La t jj^£lj ^Jlcj 4_ij J^Ll 4_il_ar Tn-uNl | 

f 

s 

5-^-1 j 

Antisense KRAS ^j>«s L^J o.aj cjLuj^^ ^IjJti^J «j ^Jl jLLa; u* j 

L-oja^j ^1 (^jJj KRAS «Gj^AI I .<j . j l_j^„ V "< <„■■ ^ .iH i 

HLA-B7 JL^sjI^ ^jjs^U Liposomes ajL« ^Iji^LJ jlL>JI jUa^-^, j 



iL>JUI I » jlr wjj^U! ijj-^ ^jiaJI 4JLL«VI ^aj-J J-U-> :(U) jS^iJl 

^ jJl ^Ij^JI JIa_st)l rMu)l cr l£, „Lo ,",.3U ^j^>."t c3>^ ^LLflij L»l i t "v I 



(jr*J^~ J £" ' .' J-OJtJ _-_-! CjIjjjJLI (_>-saJUJ < u <t i>i jL$->J1 (J-^l-S LJ_> 

jAjj __ILLaj H LjM— i- Ji-lj 1 ,U1 --jf ___s Ia j -70 jlL>JI >. 

-_Uj __JL_, JL_L-*fiJ i 4 1 n A'l Ju>-|^J| -'J rniTl ___} 1 j ^ t .i^O <J-*-*_ (jr IlJl Cjljj^ll 

jj_9 1 (jl <; r lJlSjjjj i ( __JLlL>JI jj_<___JI 4-Lv _]}>_->■ LL___u_i (jj-o *— 1 ^J>^' 
t4_jJLiJL>Jl 3j_<___1 (J^L>- (3-J-4-C __)Ljl__j 5j_jJ_ ^j^Su L^jusuuj t(j-Ll>JI 

.ilry^JI juu VI 4_il_o- Ijuu Vj 

4_l__.L_uS/I 4"<i jfoj (jjSa _£_U1 j*xt». VI <J|jjOjJ! ^L_u__1 ^jJi _rV ^If.j-fr-iAj 

O^^w 4jLl_*LI U 4_>JIjl1 4_r_jvL_ 4jj_>_i OiJj 

U-4 t 4_>L___J.1 t Ly=>3-H3 ----___ ^ JliJI ^M-__»L __U_. 

_ya 4_aJl_i*j 4_4-xL-u LjIjJLs i \ $ iii i g __3 C*_*-j1j\j Lo Ijl t^jlj. ^ rtJ! _*J_4 JL_> ^jLj 

^IjlJ-JL^L o^l iJl ^ *(Tisdale i * £>^1) cPbj- 1 ' «.'-"^ 
1jl_> l _JLi c-Jj Ti i .i ____tl ^Llill 4__^_«_a ^juJ __Uij i j ui j 11 _____ __iLJ___JI 

^j_v_l_J| j:l J _psj_>a 4.-LU >JI 4_d^Ij_>JI 4__j^i_o ^-^l tU 4_3e_*_/jJLl (j^lj-aS/l _ysj 

^1 ^rdj) ....VVI 3jL_4 _ > _b. _____ j 4 " t j LJL- j-flljlJLl £>L*Jt _)J l_u_v i (Diabetes) 

__JI j^j-uiJ _?l SjjjjO J-i-jJ ij^jsz-i -t-t-p- t3j_ji___5 4_c^jj_>. Ji~l J __ii I ^ t j i ^UJ 

^___L_uj t^_^L_o j * n iU,r dj _y_j jjI_C_1_j Lj-T-C-lAJ -t iLjj___LJI LjM->- J^^-i 

4_Lj_i__j 4Jj>__ _^_1j<u !.-<-->» ojju& CjLl4_o _/-tj) <.a)Vl ^uj^-j ^*<>^ > (^j-d j-_u i _M 4_jj^<j 
5jLaJ ^j_Ll_J1 ^yj-a^JL 4 i n i- ^jjej _$_l11 jjfc ( Jr _--!l (jrdj__uj_?l I JUfcj * Ljj_7iXj.I1 _ya 
^LUaJI ^jL_l __UjJj t^^-A-Sj-^Ll 4 n (i (TLi -tJjwa j. j C I JlAj i J_>-ijJl ^J>_JI ^yii CjIj_c 

jlJo-Vl 4 ^-Ttj . JjL___| £}__; 4__jj_o ^j^l _jj" *r ij ^fLcJl ^^-aj t>U_al>dl ^LL-Mj 



I_poaJI 



^ iWjIUj ^pJI 4 .K mi! I J^Jj ' Sr 1 ^ 5 ^^ (_>-aitJJI j^Ljj^_u ^ b^LkJI 

(jL^ dJJjJj i^Lj£LuJI jjji \ A J-JLijj ^LcjjjJLl L^LiJI (jia^j jjiaj^Il ^ ..ti.-v <j| 
<jjs j-IL^I <^JI_LAj i(_paJ9jJ1 4 j U r ^Ijj JJlUI Jr^ ^yi^. jjVI »1 flUU -Sj) {j > 

^»JLCj L$Jjjj9 t^jj^j LjM->- ^i^. 4_jjIjjJI 4-aujJL^Jl J^JolJ Jj, i^jkII JjLjcJ j-j-ljcja 

jljS^J J_3 (_^j>.| Cjljjj_d «LflLua} j I tl_^i_>.lj 3Jj»j>.jJU CjIjjjJJ j^iaj .iL*— lTi t,u\ 
^Lj^SuLi LjM->- (jl ( mT &> 4Ja_iJL>j!j tt .rtj U (JjLj^LIi £jo 4_lL>JI ^cJ^LlI 4jjj^_i13 

i^jJI jl jljJI jjj cjIjLu^-J! fljufcj * 4_c j)j j_l 1 LjM_>JI l_s}Lc, Cr k. 

La j» j< ( t j 1 4_c j^j jJ. I L}L>J1 t^e. (_3j_juj f^jj-l ^Ljjk^LlJ! LjM_>. j V UI J1 

^ n j"i r ii ^LULij tjj^ilj^ I j T! l_AJ^>.^j jf L^j j t ilu V Lajj jl i4J 4 njj r^-> 




4_usU. 




VI S^l^l* ^y^j LtTnlU Lj>L^ 



(jJL. SjjlSJI L#J Luljj iljuw LjM^- 



^U^w^f ^ 5j>^>LI LjM^JI ^\ (J^*VI S^IjuJI LjMi-) Liat L^> 
^U» klil m ) jiuu Jl i^i 1" <ii) jl 4^Lu3b b^t>JJ 4. j .u a J< 4^>udj^if jLju ^LUj Ujljj 



4_u<j-cu_>J I cjIjjjJII 4_>JLt_« ^y-o t.iij Lo Ijufej tj^-^Ll! 4 1 < n't ^jjs ^p^JLl 4_lljJ 
^.j «i^>, 4-ul «. o. -ntl L}L->JI J^_«ijj *(Somatic gene therapy) <uj..t« j! 
uJjLLaJjl l o-aj *Lj^ ^1 u^-^-jJ »L <"<,-" ,<mLi — >J1 L^ >Jl 

t (Germ line gene therapy) cjLjj^JU 4_j>JL-4 ^^.„u L^jLa 4 L. <.\ 

^ <v liij ^oJ (j^Jlj t^jjla^-ijj (_dllaj) 4 j, t . a L^ Jl L^L>JI 4-jkJLljo ijr Lc j-^jJ 

^ £jjJ1 1 j A 3 j 3 U ->J ciJjjij i^aJLaJI ^ 4 t Si ^1 1 (j" MtjLftjftJ L;r ILv 

CjLj^-LI 4^_>J1 t_o u^-JLm! ^\ <.u->o J jj^laj (jric- (j"^' 3-^>-^ 4_l gJLJl J j ^ -vj I 
SbajL-aJI <L^ljJJ /j_o ^£-jJl » 4 j mi ?.->Jl CjLjj^JLL ^yjL-JLl ^ J^ a 4_iJu_uj>J1 

i4jpl£jUI 4_*_cu-L>JI b>UJI ^1 JLifc" , nLi 4_uljjJ| 4_j>Jl_*JJ 4_^jU* ^^ic LJjJ 
jjl t_-^EJ L. ( j j trtiTl (j f dlJj ^£ ^-J i 1 g 4i Lu Tr."< < m I JUiJ-J (JJLlA (jLs 

^Ir, 3jljJlj>JI 4-oJLi_>Jl CjLtLallJI -V." < »1 ^^jLaj L7 lJ1 s-IjVI ^trit , Jj-j.^ 

LMidJ Suio^Jl 4^JUi1 ^.„r, ^1 jlk^Vl ^Jl a^pl^J! LMJkJI 
4_2j^Iaj| ojla ^1 j, V.j < J ^<uj (j! ^jji j^jLaJI JLlj^VI ^jlc Su^jLSjlII 

jj-u LlAj . 4_o l jjJ I Jsj-Ls_IL> L^IL>JLjuc L_4j?ej t j Lt-^j r j ^rttll j 4 »Ti 
^lU*; ml I jj :JjL*-u JLcuj jl^ij .ciJJjJ 1 ^ r 1 f U.^l <_^tj ^,111 j_jj^>J1 L3 -& 



i . . . 4jj 3_Ls jUT 

^sJUJl (j| t^Lj_a i jj) -i-^a "1 g t4_£ Jlj ^jisjJLl JJLstJ Jjf j— «VI 

. c I 3(jJ,l (j~/-> m I VjU-fl t JlL>J1 (j ^ Ic Ij jO^O" ' " 

kljljjjjfl )jjL^tJ IjV^I tj^^eJb L_Sj_<j/ (J^ iCjIjIj^jo_<jJI <ju9 ^Jt) - ^ i-L&g-J-k 

^tjiiajJ (jSJj t^u Jl3 juL« 4_jj|jjJ| ( j^lj^aVI (jL-uJ^I l_£Sj_C Jua] 

Lr*bj (J^M 0 * * * L>* 4jjJLrw^ < nmn n ^Li_5JI JohnS HopkinS 4j_aL». ^ 

4 i MifTL djJLJ^ (^jJI J^ialJl /j^ (*A>^' cr^-J ^ ^ U^-^J^O lP 3 -^ l)^ l>^- 

^j^aj * 1 ^ a j < i^i "i ^ftj ^IlII 4_jjIjjJI ^yo\j-A^\ £jt, , <a ,rw i j-C 4JjJ_li.lI, 1 CjIjjjJ.1 JLjJLaj 
4_juj1 L-ol i^ljj ^^jIoj-jO <-JjV 4 i ,i < « 1 1 CjIjjjJLI JujL->o 4_j 1 ^c^sljJI 

LJjLo Uji JjjJl d>^>u IoSLaj .1 ^ir 4ijj .«U cjIjj^I <_3jju ^ ^>^^' u^V^I 

i $ltafl 1 1 J^. Ju ^ jJLj (illj 4_Lj_iIiJ ^L^-jj («tljjla ^Jjj ^yjjl .jj^lnll 4j1 Ju 
Ijuk (jrS ^j^LaLfjl j j_>s 1 Jlx! (jLfl j^aVI 4 rtj . »j ^j^juloj 4j I Ju Jv^j 

Jw^-I V (jSJj i^j^a 4jL^j 4J tjjCi ,,, plUU JiJJI I jiA tjl ^ cjIj^j V JL>m 

jJljJLI (jj>^ (3^ (jr^ J^"^jj-y L>ilJl Ijuk £jjju>JI JLju Lu I 1 n nj ^Jju f^Jua 

Jaj (Jj I (Ju_3 4ijjJt3 LjJ^u9 Lr>~i.}-J Jjl 4_jjL-ujVI ^1 C (j^-tJ-J JL3j k 4_i^_«_co jJl^ 1 4jua 
JSLAj l^l^JUa jl^V 4 nnitlj ! j£u*J t^lj^Jl ^Ij^jVL d^jUlLI jUjVl gL*>. 



IjIjLcl j mi M {j* J <n-v m£JlII (j^jJU IjUk (Ml^o ^jjL^Jl (^J-JJ <><> ^j^tl V "II 

«j-fljSLjLfl» 4Jj j_o (jr fl »1 4iir c-jU" , „1 JLj9j t(Y * * Y jjL^ j ^ mi CjULgajvI) (_flVT 
<Kj ,lu (jr l_C Laju mi ) i^ps^uiJ (- 1 1 ^jj, j 1 f «LjjIjjJI 3j> <t m<TI Jjv 4jJLl£JI 

(j 'v. <ixlm JuJL>JI (t _yjjj-ui}\ jJ-LaJ ifljjuo dJU tM^j^wf CjL*-uJ^_l3 A — j_Ju 

J!Ujj ^^a^ .(lJlj^jOJI >tijl) Mutations dilj-oWL cZjIj-ulUI ojla 4 j <i nj 

^jl moVI Jfro -fcj 4JL?JI dj-A ( (Down's Syndrome) ^^JlUI c^J^i 



.j-u^ J^A? u^JLJJ^ Oth» j " '**' 'J l£ j^' (Cystic fibrosis) u \ <^^J1 
<li H jjuljJLi ^ <i ( nj Lo I juta 3jLuo 4_jj!j)jJl d\j flUTI l _>Aju (jj^j^ 
j-i,r (jloLiJll . 3jLc . ( t m < nl ^yia ^lJijj-jlIII jiajl j Polymorphism fwij\)j) *>j^ 

aJI ^t- 'v. /^0 4 j mi (1 j_L_ij La (^IsLjJLI <? Jufe <."il) ^j)1lj>J| jj^a 4JL*_i!l 
^j-Ll>JI jjjs 3U .^ifl 4JL»jtJl (j^LsLiU < ^ ' ^" ^lll SjLuaJl CjIj^fllaJI La I ^ Lr lSLI1 
dll^ <iUtl ^olaJL^a (jLfl ' ks^-tl j^gjjj I J^Jia ((^jjllj>J1 < a a /.0 j^eJ ,JjL_cwjj 

«i .(j * J» Jl 4jljjjLoJI (J^lsLiU ( _ ;T iJ L^J^/ tSjLuo jjlC (jj^J ^a-Lt>Jl ' t ^ - ^_ ? jJl 
jJlStja tl> _>jJ>. I (jjj 4_a| jii^j Ju9 SjLiAII CjIj-oLiJI j^iiAJ <jLfl fjlfclJj . JIj-aJI j-lC 

< m irn ^jJI (Hemochromatosis) ^^ojJI *L j-A Lc^-i-ji 4_u|j,jJI ^Ij^VI 

^ \ t ^jj>J I ^jajL^j^-uJl i, Aji" ^wo^s a 'OVfLSUi^ (J - " 3 (_^>lit_tlul 5 j, uif <J£ £ru (j-a 1 Jl>.Ij 

(jLa ^aljtiJ j -l^ujjijj^I o- 4 ^ ' " ^° drH o-* y j ^jJ( (Cystic fibrosis) 
jilfl ^ ^ Ut . LcjOa* jt^J ^j^J^I <3>*M Oy^° oi '^ jLSujI 

jj) miJI^ 4_3jL_sS/l jjru ^ulj J5Lju j., m. " n j ^ > (Sickle Cell Anemia) ^i^lU 
(Thalassemia) i^j^JI ^ jJI j-lfl J^j^ (-JLaj ,{\ / o • * ^jJH -s.^) o^uSuj^oVl 

J^y^ 4ikla ^jlSLuu 
CjIj, <iUTI ^lSt a ^LjLj^L>. «I . <j . J» ^1 <— nUTl <>ju4> JL>-jl ^cHj t rtj ^ (j^-Ij 

(jylll «I .(j . J)) J! ^-Uii jl cJlcl 3_jJU-C J^L>- UJjLJ>iJ (( I .jj . J» Jl L. f.J, ( /Vl 

^/G_lL>. ^ Lu "J ^„1.11, n M (j I <Lii>Jl ^ylc jl C-l-ljw ((j^^ijJl ^1 1 (irt)VI 4 j, U r ^ i mi"> 

^jjHj AjLfl « K (j . J» Jl <-Jt£.Liaj 4 jl ^ r Juk:^ «I .(j . J» Jl ^ LfcljIbfcjC cJicLiaj ^jl 

I jSLaj .(W JSLiJI jui>Li) ^L,. n\VI 4-tLu: ^>c urG^LJI c>lLlL^1 J^- '""'^ 

^1 *±jjjj 1 U ->J1 (jlJa o j_A ir\ 4 jlo r J CjJljcj LLijk. ^1 (jUs 
' ^ ^ i . Vi 4 j Ur ^ . mIj .(CjI jnUTI CjjJljw 4_JV J<m.TI) CjLuJI Lj>L>JI 

((I .(j . J» ^ — ujJ 4_j — Lo^C ^^JtTt-uuJj ALu-a 4_^J_j L^_iLj « \ *q . J» Jl 

4 r ( _ 3 J3 lJj "i uijj ♦ 4jj, 111 jtl 4_iL>Jl ^jjljjv L^JLo l-oJLjj t _ y lll «1 , (j . J» Jl 

JJLslj JlLoTu Jal i i>>TI ( h <nj JUl i <^>Hj JjjlsJI ( jjO Juiu3-^ l) Iij_>. dJUfc ^c-cuaJl 

4_a_jJo ^c-uilll 4_lLi_C J^yLv CjLajj-iVl ^"j *CjLcj^j^/I Cj LLjj j j_J 1 ^j^a 



i^Llc^ iCr «iLuiVl t-^jJJI lJU Lr Li ( i mini j 1111 ^ i.M.LUI ^Ll^^I J U- j j 

JL_»ol -j-a V Ju a 1 flU r ^ (jLj -wVl (j^a-su (jrS (J^— ?eJ CjLu)jV| aJLA cdJj 

nUTI J-uaj>o Uaj^-I LajLuji jJi-jGj L^jL^ l-i i iilHI <j^LujV1 




b^Lv JS mi 13 :2LJi_j-t^:i jlaDt 4 g i>* >3lSL5 iuLbw JJUj :( W) JSJm3\ 



J 4LUJI 

Sj-uSJI b>L>Jl ^ 4 uni H 5 t ii"i^a ^ 1 U-^Vl ^j^Jj Ij^. 4L1> ^ U ^ V I 4 , , „'i 
t jja^j£^l j»Vl C)3^ Lty*" (jt^J-»^U1 O^J-^ 4_iLt^V! 4_j_ujj Jlj}3 M^U^ i(j-^uJl 

J3 C l i 1 1 C p3j>-<1J 4_il t^sVI (J I I U^J | (j^_jL3 J j2 J iL_li >oVI Oj9J i^TUL-ljVl 

<jt iLjjjL^ tLJjilI jri_p j Stj j <i r I j j— U <_..li/1 To (Hemophilia) 
5^1 «T. «j- 

.(iY ^jll) ) t a, 

CjLlL*^. ^3 4 ' a Au^ssjus 4ulmj^j CjJjj JUS ^-j-uj>J I Lj^Lv 4_lL>. ( Jf> <jj 
4-a- "n U oLujj^jJI tJLilfijjjU t~nC ^yA 4_iIujjJI tfjufc i_oJ LTl") J . 4^L>JI 

tiJJj tij jljcjj t \ a <n n\ 4_lUJ| ^ LiLi-b (jL£ i* t L-^jLiw ^lj-" 

J UllTI 4, A I nLl-uVl 4 ^ J ^j-oL^ ^UJJ^J JU>.^_) 'V 4_J_j4)Lu_4 4_3Jlj 

^JU->>11 C_fl_^>- ^jjO L^J-^" t-^ILl-A (jLj j-JuIuJ (J I JjJ3tAJi^ i(( ) .^j .J)) Jl 4 1 ml f n 

^u_)j I jt (jOjjj j ' ^ J I J^JJ ijIjuVI jjjoj^. ^ 3j 4_ji_£ ^c-j_3c_L<aJI 4jI£Lu j j r. 
4 "m 3 g (eij^fcU ^^LLkJI J^-jJl U^ 0 ) t— »-iL>^1 g>^J 6^-* ^> '"1 J« 

jr\try~ ^,{\ (jrU-uJU^UI ^ya JJL_C J j .< n dll j J It-> 1 j ji j a -w ^LcjVI IIlA 
^ ' (Jj"^l (^JJl^JLl |»J-Sj Ct-LJ>- *JlijL>JI ^jl^a ^1 IjjJs jj-ua-seJJ (cliLluj^J^ 
t- ^JLc 3 ^ T J ' >->-^ (j-uJ-L^il ^LjJ ijjrW-iJI 4 ^ -V- 'jji i j r isL>JI (_3j»>Jl 
J "(M ^ t ^ljjL>Jl ^)l£Lo ^ys dlllu J. t j ujj 4_L*_4 j i r ^ 1 U ^ JiwJ ^jJI 
_Lrv I £yi ' ^ ' tt^j , „ tiiJj Jiig. a t^ j Tr t^J I (_^j_>JI (Jjk. JujJ / A tl ^ j i ^ j -i>> Tfcj 



6sft-iQ-aJlg faJbUI Qjj CjbjgoJI t ib 



^1 « t »o * ■>» ' 1 <>Tt 4 jUr ,tlJjf ^ 4_^L>. , 4_j J£ J^b ^ CjIjII 

L-^j 1 'i • ( _ y UI 4. SjjJaJi £-4 !j j, _t ^ «LjLcoJiJ L* j 'l i» "m! 4_Jaj^la ^jl n 

L^-^Jf iS^^ L?'*-} lU^-^ f\S^ t*\\\**Q+ tCil j t i ts\\\ ^gj "llu.^ l'" i j "v 

^jJj ^jJI JLkil ^ fjj clJLLaj t J«J! o- 4 cr* l^- 1 ^ ^J-* 

u* ttnW tJL>Jl jj^f L>^*^ ^Ll*? 4 3j_tiL_o 3jVjJI Juu t^JLsJl cUj_>3 

. Jj^-LUV t ^ylr ejLua/» jjlL 4_jt_£^ JJUJ ^yluv ^jLcojVI jjJj V 



V 




^turiH JJjtJI 

i\ 




YA 




VA 








1* 








1* 








TA 





j^JI i^-ljj Lo^a tjjjjL^j ^-lialj J^Lt-uJ Sj-^LLa L^JJ-^ ^ya i^jl J aUJI Ju£. j 

.^ii i^TI jjisjJLl 4 * j,.,tio J o "t t j Lt^is I Jufcj QJ ^tML) I J-i-Tt-m (jislj-c.^/l 

jjiL^ J$ -h II jlj <a1.t-.ul j <jr JLu. > Jl jj U" ! I £-A (jibjLOj V i irtll j^^JtL 4jLusVI 
^1 ijj-ljj ^ylll 4 j ^ j unti CjLLloVI ^^Jlj iiiUj jj,!^. JI'i «i^j , jrU^JI tf-l^/jj «OjL^j 
♦ ^IjjJI ^j-i-u JUu ^.it (joijjtf l-j! 4j( t nu^j t— il mtlia t^AtJI ^Isl^jal 

J^-ljJLl cJLv La 1 jl I Jjv 4_jLfljj-jO 4 jt unti (J^Ij-aVI j L* "n I 4 i m\ jj^J 

^ * * <jl ^J\JJ J<> -^11 4 **l LuJl J g ,LuV1 t>7 £ (jyt-J lU (J£JttJ <"< )>> ^ -^i 

LaJ-Lcj . t j i UJI jj_Lai!l t ^i£: j\JL>Jl 5j Ju9 ^ JLC_a (j^L^JvVI 4 jl <ir ^^-9 (jr «^_ujJI 
JijVl ^j-uuiVl j j^a 4 A, \ n "i a <J^v1j_* £ _ ;r 3 CjUI j.j 4Jjk| L } : d->u ^cj 

(jlalj—a^l ^\ jjI i j r A jj j o i ^ 'n 1 (jia AjULIj Oj mlT. j-jjcj (j! <jrJ-iJ (J-<i— >J! i j^a 
^jJI JL>JI ^1 3jJoi>- (jj^ Cr^' 4_jjlj-laJ1 CjULud^l ^>Axj LiJLiAj i4_jJLi-uaJI 

jJI jJjJI 4_l_4^l J JlJ I Jufcj i tjj ' ^-JjflJjJlj t— ll r^-v-Vi 4 jl C C ii-ljjjv ^-L4J 

.(^y^Jl ^jjlSJ! lA^>«J (Ouij-oJlj (^jJLjulaJI jj U" 1 1 ^j-Ll>JI 4-ut 1" 

ui^jj ^ 4i^j jJl CjIjLu^-iij ^tj jUTI JJjJI (jl^ 4J^L>JLIj j niUj (jjj 

^ jjLl->i 1 1 (j g t's> olj_jJjJj| <. t 4— jf j„7u JJL>JI tlijLJej (j^-Ij ;^JjU_>J1 

I JJlc ^jj\£ JSU jl t_dj^jJ.I jpa V' '^>^ JJlslJI ^ <— ilj 



~X.pjQ-i.il <j |iLbdl qjj C/Uj^oJI i_ib 



Y JL>Jj ur *-i_i^> ^^ic. L^jp^Hj ^jJi «Lili*. (jLb 1 4 j, i,uJ.->Jl CjIj^i i^H 1 JLC La '(^-iVi 

tX L^jj-Lua ^Ic L^LsJl Lul iX jL>.lj ^ * i 

^j-a ci]Ld> i mil 4_j_sL*Vl CjVUJI JUu^j ,(Y) 0 t h^H ^Ll i£_£*Z 

3j_d <JjV 4 ji-^tj ;J"jJi ,<JLtJl ^Jj 4-i ml ^jMjjp^ jjlajjftj ^ * i ii j JjUVl t j ■ -^J 

(jjSjj i L7 IuVl Lj^L>. ^ jjjjj-^-j^il X (jru t i «^itl jlj^I (jl j n aj Jj a ujj <.Turner 
-46,XX 3 u*l\ ^ Vju 45,X0 a .i ■ ml! 4 i ■ mil 

LLUjJj ^J^i ^ urt_L>Jl CjyA ^jjj ^>j-Vl CjIj* i m!l JL^t J-flJi 

(j^^^l 4~>j ^^ic. JLsJj (jLujjj J^JJ V 




^3 'i j -a II jjaaJI 



jjuJI L^-j_3 jujj ^^Ul 4JL*JI < Tri som y /\ ^ii^ tu 



^ Ci AjJr'ttJ L;r l!l 5 aU;TI jj 2Llajj_JI j V tiiij ciJlm$ <4 «.jlmtl Lj}L>JI ^ 

(^^L^iJ (j? l—o&j 4 ,<v,.lL(-uTI 4-alaJJI jl 4_xJajj_JI (j f lJsj^-jlU (j-*) ' ^ a (JSLliJ 

(Down's Syndrome _ LU ^jJU jl jj'- 1 o^J-^ 3 <jr* ^ ^ ^ t?jut 

4jjj_« (^j-j^j jjj^A^-j u t j mtl (jl (jj-jjvLJI \ n " *\j Mongolism) 

^jL_>J! (jr i_jLjuaJI £jjo ^"l V » >i"t «i i >l7u 4 q ,-t.lcu T 1 4_jJ_>JI (j| L*j^ t ljL>» 4 g a 
lLUj (jjo <U n*^ fj\Ut~ ljjJ J J— >-J jjfc 4 j l^tl J_a-«J (JiLaVl £_judjJ1 <jL3 ^j-Jj-tti 
4jj^i,l £yi ^_4-oj ^j" .^fcTmt 4_iL>Jl (jLfl 4 4_jJjjtiIl 4_IL>. *4jj^JU 

cdJjJ 4JL1 iUl CjljJ^JU ^uJ JJlC £_>J t_-u-uLl(J 4_iL>J1 ^ ^jrG j^j (j f L^JiJ 

^lij (1AJJj-jJ1 4_l^£ SjLjj ^JLu (jlsjJLl 1 JLA jl J n" t j «Lila ^\JJ^_JI 

S^LijJI djufc ^jfj f( jj^ mi» II j ^jL^JI <^ll ^yLi Sjl^IjJUI dlij^JLI mJjlvJ ^ 

i^LajJI Lj!>L>. jxj ^1 C (^_*-uJl ^»L1jo ^J-Sj J-3j j 1-J.i 11 jJp (^Ojj^jJI ijr ^ 4_j_oSLll 
jl Juu i^uaLi. UjL^ J^aVl u ^ n t ,lai >r>TLt jVI ^Jl /jLaj ^ 4jj>II cLUj 

t4jj^JLl il\\'t\ 3 j jJI JujLstllJI 4 ji,^ r J^j < m" t jjj mi tTlj m£jL>J1 u* i tn\\ 

\j-£t> ^1 c g.\ ts\ rtU 4— ^-jvU 4^jjJoj j >*v .«a "(II ^jSLoJll *jA ts\ j m JljJlLc 

» <_ (,co>.j 3 Jl>.Ij 4jjj-« 4JL>Jl dJLA JjJ-uJLl (jl^ I j| 1 4j^L^J (jj^jJLI 

^ys ^14) iij^j ^1 3JL>JI tTriploidy j\ u » . i^tl ^nlVill 

^» u r» j!^ jaju ^Jjt L-4_l3 jjSLj mJj^I Cj"^L>. jt 4JL>JI ajJb « 1 1 m »J - Ll* y,o 
4^1n) ya j*j£tj (LLjjus t jj j > mi r j 4j^Lj ^^jkj j 4_Jaj^jLll jjfc jj^l 
4 tn r T\ ^ ^ ' -"jj (LlLjjus qjj-lii£.j 4j^Ij JJuli 4_tiaJjjJ| |4JbLuiJ i ^kjjual\ thu£xjl\ 4JLv 



^U^VI JJLaJI fj^J IjSLaj ^J; iV j 4jM!cj 4^kjJlj m. r j 4j}tit j^JjVl 

ijl^so wLS (j-U^J! b}4ifc3 «Liklj i Lut-Luo (jCum^ 4 > i,n" 4,^-.rt,U,l 4_iia_uJ1 CjLiJL-u-ail 
4jL_£j ^jjl j <i " i ,ij ^ 0^1>iJI (jLB tiiljJj *(j^jL>Jl 3Lj->J ^J^bja I JljIj IjJLC 

< J«JI 4jL$j ^jJI u^j>JI L^j_3 J^aj <UB m "ml oVLw Ijlc La J«JI 
<j1 (j-^j ^ jr ju3^JLl (iVjji -J_lL>ij jlLcj 1 3 j^jJ ! (jjo d)L_cl_<jj cij^aj L_4 jjLcj^-u 

^y* J&\ <bl SjLiJ iMosaic ^1 mnj m^tl jf j^t^Jb L ^u»jll 

(v) 








.^"iiiU 1 4 U i J^j ^<uj '"m'*- (JLiVbJl t j-« / <<Cu : I 4.11 — :>J! 



^jJucuaJI jjljJI Tetraploidy j^HJ Triploidy i"m.Ijj 2uJf :( JSLUI 



j^Vni ^y^Liil jL^>Jl ^jl^. J o" t" :4jj1 jJI <£.Liil J-aIjjJ jjj _1 

Ol_L*aJaj j| 3_}Ljj Jj is^->. 4_HU0l.1j 4uJbjw<dU CtVL>JI ^ lo * a (j i j n" tjj 

,(*iA J<,.ntl) Meiotic Non- Disjunction 



Ijl i^Vl LMi^ opa Ij^L&j *Y (^j) 1jl>.1j Lj>^^ lj">''> lj X Ij^Ij 

t l_ijL(-u L^ 11 -^ '(o-^I U'SHH-^ 3 LiiJj^) ^jJuVl ^ 1 iii^l j.irfull 
Jl_jw! 0' i4U.ni ij 4J1 t Qj) 'n" „'^ jwi»^! L?l .j> l ,. l .L l -t^>TI 1 «1 («4_-c_jLj» 



^ Lalu I «Laj^Jo l#.jlr. 4jJVI 4£yua /ys ^^_jJI pL«JjtJl ^j'v <Tlj ^JbljJI 

^ t j i Ml ^j^SL-j 3jjL>JLl ^j-^VI 4_lL>JI (jr £ Ijlij (L» 4 jl >. ^ >U <Vi ^,.i r. 




U"* J>>* 




X \/x/Nl/A 




fkfljn-sHg foLaJI (jju CjLjj^joJI <-jJb 



JlJjJI Jrtt^lT 4 jt-ti^tl 4 tj inti JLj J_2tjJ <UjudL>Jl £ Jufc C>.a J ^lm/I * 

irii/* 1 1 L^-ls jJjj uyliil cjVL^JI (j^i* ) (jyjs 2LuoL>.j jl j^j jj^ (J-a 2LsjjJLj 

^jJ-tdttLuJI aj\ $ y ^j—uaj ^ JL_tJ ^iiljj *<L_tujL>- JLjJLjo t j^a g.1 iU^sM ^Co-Tu Vj 

j tr*\\ jl ^^Ic cdlj «jj (dxl>Jl cLjVLk ^ JL>J1 ^ Lj?) ^^jLkJl 
Barr ^JLaJl ^1 4_ju_uj j L» ^.un-w 4.»„aiU <? jla ^yg.mjj 4_lL>JI 3Ijj jIjaj i^ll" 

4_j_jJ£>^JL1 oVL>Jl ,jr> 1 1 ( fini^ Li>ij I (jSLoJ dJJj Jin * 3 j^a Jj! LfcTj (JjjJl 

^ (jLt) <ny j U ^j^jjl 4_lUJI ^ La! iiUinltl ^-li. X j ,^\\ Jiu_3 
t^la mi (d J^v! j X ^yi-j—ua (jj^C- **' ^ L^Liw ^jj <±<j -v ^ulajJij 

4_aj^LLa ^^^jfc 4 j *'r>jX\ 4_IL>JI <jU3 ijy ojVl 4_jJj>. ^3 jL» ^ j mi ^ j-^laJ ^-t lijj 

(>u>>3 jL i u ^. j^Joj L*ju£.j 1 0 , X0 At'*\ mil 4juj-aJlj Turner j^jjj 

^jLJs Cjl^a jj^ij jLj ^->_ui j flkj La J ir j i Y , XXX ^Jb 4_jJLa_o- ( aJI 4, t j <<-iJI 
CjVI_>. ' ^ C i , >> j | IA , XXXX ^jj^" ' - < j^aj^»l t ^ j * j ' ^ 1 1 4-jLj_t^aJI 

.jj^jJI ^jJ X ^«1^11 cJuiLuaj 
4_u_J ( j, j j t "n JjoLiJI (jr i_j_i^aJI 3j^^v^il CjljjjJtl CjlSLt.nj 

3jJL3t-a 4_aiaJLa £jy ^ JjTua 3j_dj 2LaLxbL» (JJUj ^cHjj ijj^JLI I . (j . J _] 4_ul j <k.& )\ 
(^jJlj (L^Jj^i.) 1^ < >irt\ j j j +" !L> 4jj^11 3jJl£ ^ Jl-C ^yjl (JJiJZL^ 4ij^JH ^ 

4jl^jJI 3 Js^jv I diljj^il (_>iaJU LlILi^_5 4Xa\£ C <. mi j 1 ^tj mtl ^Ir. CjIjj^JII 

.uulSL^VI 4_tW I^.U Mi*i V^l ^in^U ^AjJaJI 

4la^ 3l <i mi U itrtUnll CjLjJ ^IjjI (_>^*J tlj-fl jjJ ^1 J^jat^oj j^>-Vl 1^ i'rt 1 1 

*:Ijj__lJI ^ii j 1 1 (j^ju jj-^^j cA^^t *b-^ l>3^ jbl^ Calico Cat j£Lj-JL£ 
J-^ di j^J j f tlUj mJ Jj-^J i^^ijVl J^-iw < i Tt (jylll 4_Jl_a3j_jj1j 

^jj^j 4_uLjlI1j (^jJLdJj-J I (j^UI 4Jjj i n a OJ^J L*aIjl>.| (l?^ J * 



(j^JJI (j-c dJjj < t< U <>b}L>. Oj) 'i >>1 lil L«l i Ljj Laj^pj o^r?^ *!>-*M 

»L>ni j j 11 ^5.jll Lol t^ljij^ju ^JL (JSLju ^1^. j ^tVi uJt jj-j^VI (jjlll 

^jiaju 4 ta-<"<u (ji^^J Jlj9j ^jLlie^uJ LgJ « vLu2_l_lI1 4j j jJL 1 )) lLHj jjl d<-u>. j 4 if> )",u 




(Calico 51 <a mU 4U<iTI olc l^I fi<rt Tb CjLjj^II ^5L><.ru lJllS J1<m : ( Y T| JSLlLH 
^ j "i V> ^jJVI bM^» jl ^'i^-J tOAj (j-uSI j* u» j i<i> ^yic <daJiI1 OOA bM-i- j-* JS 
L ^S\ ^yii j ^ylc ab^L». ^ ^^l>o ^jLH^SjJI b^3o djjLLa ujLjj^II J_lc i ^wi^ 

LM-jv ^ t^Juf J<,i n 13 J II j^. < " 'i T Lt^L-j-L <j ^ j_2 CjLu-jkII 4. j «iL <r>Vl 

4__45^>V! Ajj^II Lol a tani UI ^ ^J^jVt Ajj^ll O^^j .a_L>JI b^li* j^s 4-JUj^_JI 

^ylii i^SLshJo v <U_3 ^^ia-uVt uj^J' l- 4 ! ^Ji^ jtJLui) J-*jlJ1 

^3-bb_4 ^ bal j*J>- 1 j jJ ^1 jSLuU | j-b*J L^jLs J^ju ij^>>J <4 j c-m ,>JI uji jit <intl Juvl 
.liJJj uuui ^jJlj i^CLabd jj^La 4_JLijj»jJI^ ^IJk^uJl jJijJ I 
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Stem Cells a^ju^l b}L>JI jt Liill b}U* 

(j-G o J-Lb^-J 4 — <_u dj tlx_3jJI j*L_j — "UI ^ liT. 

4,nr> i^Via L^L>- ^- L ^ lt^J jL> j *-*- 4jU W 

4 rntVfril SjJLscja b^Lv Jj) ViU L;r ic 3 j Jl-SJI a 

«Lloaj ^^>Jclj ^jJi JIJj-uJIj .4Jujl-o 4_t>.jLv SjLil 

CjIjI jU ^ U t " 1 Jj nr n tjl Zygote 4 -y 7>\{\ 
aLl2JLi 3jLp-yi 4_iUJ| dllll 

t 4j|_3 j-^o^l SjjIjJ'I ^jJLaJI Jjs-jJI Ijufc 



j_aj_JUt ^palj — «VI (<i-Al J^o» 



La ^3-3 4_uaL>.j t <lLujVl oJufc <j_c <L|_3lj <Lt_flLi 4_sLwl Ju>. V i^^-JI 4_)l_iJj 

jL^Vl J^UU 4_JLUJI fM-cVl JSUjjj SHuman Stem Cells 4j > AJ1 LlULl 
^1 oL^j^jlll LajIjlcJ jliti V 3j mJI 4 j o UH o>L>JUj 1 1^ i r 3jljjl>JI 

4 nlt "t,l oLliajJI JLt_a 4_j o 1 1 1 1 4^.1 1 1 bbjL^_iio Lt jJI (Cj1jj)U"TI j^T 

/>_4 ^jJi V * • j "f <l i5jL_>.l j 4. jljw ^ j^SJu L;r lll j cZygote ^» MU 

4i^.j-cj 4_Lv^_II ^juk ^ ^ ..m 1 j 4_^Lti-lJLI Lj!M— >JI cjI^_Jo_c L<LJJ_« ,1\ ^,.\ <r 
LujJ £<.4S\j1 oJa^Jl Lili j iLLaj .(11 Blastocyst SLpjjiJl 

^1 5Jl>.I j 4_jJL>. ^j- 4 4-aJ Jl ! j 4_3b-aUI 4_Liaj^_J| L^j InTi 4-JVI 
4jt_u-i 

sj^aj d_ili.ljL]| 4l^LJI ^ ^.y^yU LMJJI o' oul^pJl ^UjV 

4^jjjJLI L>UJ1 ojLui! IjJ 4Ji ^jfc cdJi ^ j^Vlj /lAUI L Mi- ^ Laj^I^j 

La ^,1 r Jj-ua-^JIj CjLlj .->Jl 4_jul1j ^ jJI j^jJ! 4_l^IjjJ 4 <i dil nj jin" ^j^a 

JMi. _ >- iTransgeneic Animals 4xl.i >J1 o U I j^>JLj Cr 4-«ij 



J in i nin II «— ibg 1 mm n II bU3 



(jJl 4_Lj_t_« 4jjj_« t— a t i LijljJ L^Ljulj <jt^ ■^-Ll->J I j-^- q\j \ 311 

L^L>Jl g^i <i "v. ^3 L^jjI^j ->r j!j j) m ->J1 ^ a J f" T 4 -s- 3 1 l, I 4 i^j^-jJI 
4jjj_cAI 1 m i nljj tJ? _a <>1 <l t °i Lo I j ijJ-oi^J 1 ^_L>Jl (J? -^ (JjjjJLjJj 

^ Ijjj 4jj^JL1 tiillJ <jl jLaj 1 1 ^ " 3 j Uj uiju^i MDM2 31 „*».,,.,,. U 
oLjIj_jj>JI a JL^J £jjJl>.l 3«.ljj m Jubj *<L_jJlL>JI <jl»lj — «^M t>^jtj djjjL». 

4jJlL>J| (jlalj^^U SJUJL^kJI 4_uljjJ| gJ^^M L ^ (-^Jj^CJI ^ ^JLSfc^uU <_^SJ 

(j.* j-<a-TL<-a-<i mi ^ jL_jl>»VI *_j^_u l i _ T a ^jLSjiII i ii i L#ji i i i^i i U Lj^L>- 

j ili 1 Ju9j t3 J J, t" <a <_3jl_Lb ^LjJlII gji \ri~i ' L^Li* ^1 J^jtluJ lillj 

jjl^ U^j ,(1A ^jJLI) (>• 3j-Li.Vl ^LVl ^^LjJL^VI Ijuk 

L^Uw ^-aLiiTt^l julj LoLc ^jj^-cu-tJI l_ijL3j La ^1 ^LJjlJI ^Ll^l jl3Js Lstj^lj 

iJJ Juc L_jj^*Jj (j^H 4— ml i,(i ->.H CjLaL ui.rifT^I ^iouL_>a ^.Ir. la,J(3 JsLSo 5L_jJjojJ1 

J» 

^jJLj <-M ^ i3jLC L-ll J ml ^1 J j) t J 3 j M n.\Vl I i^i i U L^litJ J-i-yljJl ^^jJLL-JtJl 

^jLj-ujVI J 3 n"i ^^yjJl L^LiJl ^j^ajjjulj L^L>J| ^jje^LuiJ q\ ^LaJLaJI 

3j jVi^ ^^olj^aLi ^jLt-a^yU jJLaJI Ijab ^ J^j ("m -w, 4 4jLj^>. ( j_<s 3j^>-L!Io 
^Jajuj u_tl3JI 4_!Li^c. L^Li* (j! ,t n°\ i \ r c <L»oLiiJI <_<l3M ^^Isl^olj ^^LuJl ^y^j 

^ LJjJI ^jr>t t Ijj>.Jjq ^1 U~.i k I «± <! c>. «i^v^i i mi i U L^LJtj ijr iL*JI ^L^JIa^I ^_Luj 

LxfuJua Lj^>L>. I ^ 'i j ^ ^jVI 5 j, 4 11 J j_ii>j 4jLjlU a c-£)LtIuJA^I |jj 3 ->o 

Li_JLt^_^ Lj^L- >»-II ^_)-^JL_) <JL} c_-<-i-<-u-l ^_cu->JI g.1 <^ f I jj^ic IjJ^a-J (^jJI J-»rL.,caU 



t j — ^SJI Lj^ — ^ ^Lj^IjLJI jlL*JI ^ i ii-La — > 

!lLL-jJ jJuus I ^yiLi-u LiSsLoJl Sj-uaUtja ^.Ll J_Lq ^1 <MJbLl ■ ■ ■■ I 

t d-i *C :(J(J-jjJI ^ . JLlo_j_xjj<VI 4 a r 4 "i i j m (JJJlII ,j n n ? 11 ^jJaj J^fcj 

^L-al Lwj "rtd JIj-uuJI 1 jufc (jp-liJj i ^ IH . „VI 4_xLj-*_J Lin.Lt! Lj^L>- Cm 

< Li T u-Lo Lj^L>- (_jrl^ J 4"i JL> V 4ol (j-aj^ll ^j-o 4jj^La o^puaJj f .Lalf. ( (jJjJl 
^jiaj^ju ^jiji. I mi/o Lj^L^ ^ i »i ^ il o, f 't! ^^Jai i*s i ^LajJj (jf ^-rlju 

lJUj J£L^ ^Ul L>UJI g.| i^UJ! ^ 
jlL>J1 ^j-Jt] lj! 4jjdjJI LjM>J| ^Itm^ jjT i j jlL>JI ^ LiioJLl Lj^Liei 

^-jlJI Lj>L^ J£ jJ^j j i i ^'t< o j ^LWJI ^ ^ 1 mh U Lj^j j^>J! 

m'i ^Js j^vjj i—iiJJLl Lj^L>. ij-Ij^tj jjl tv> i nl j-aJa iLiiuJLl Lj^^-j^ 

4jl an V ^ jJw I L^Lv (jjJJ 4J^4J jJl mi 'f 11 Lj^>Li- ^jlc i _ r IdJU Lr J-Hj 'LJ 1 ^ 
(jrl^ J LILI j -j^-T j^JI u<1 1n Lj}L^ J J (2>5J t 4_Jl ^ o "i r< ^jjl mi Ml 



Jj-n'i iju.nfl L-ibg I m'm II ULI3 



^j^o ^SL* Cu J L^jLL_>- 4_as_<a^j Ijj^jJu |jl l^£.LLaJL_u1 JLn^ IjlSLaj ^LsjJI L^L_>- 

oLal ,,Vt£Vl ^jla Hv^aj . 4\jj_^jJI LMivIi <j^a Vju 4 j i L>L>. ^LjjJ 

La 3 (4joL»J1 «Lse-uaJlj t_xlaJl CjVL*_a 4jlj_^1^ CjI 3 j t1r\~ L$J j^SLu^j 3ju Jl>J1 
L _ tiil Jl£j tJJsLfc ^x 4_ul jjJl CjL£j mi W 4_JLo ^Ljj I t>o 1 <j jlr ^ j) U m 
(sf lc c_jLJI m. "i < JL^JLi I JuJb ^ ojja\$jX\ O >1 jin "(U <jl _ I n «wV iJLH-^ 
I j] 4 .oLiwj i(JT j^LlI1j ^MJwVl q^jp_cJLl L;r l£. 3^ 4 1* 4_u2,l jia^ 
CjjSjJI ( _ T ^ 4_5c ubi J 4_i^__>. I I — ^joioJ 4_1j lu^I aju* » 4 /j I lJ C 

4-u-uLcouJI di Ljj)".<-ti 1 1 

( _- r i5l 4,>i1**(,.>JLl ^1 /y-u j.-t. j ,^_"(tl i— «Jtj 'L mi. UI Lj!M_>. ojJLj>JI , 1 i r j 

4 j <i ml (j I (_tiwf L_o J <Jj^ t-dl *^ I JLA O-rsj <n'n 

4^ujL>JI Lmi.UI L>L>. j! iTotipotent Stem Cells «J^oVl 3*!jlJ1 Lj}L>.» 

La! , 4 '^JJ)^.! 4 liUiTI j n\~ £ya 4JLis CjLcL^u JUlj jSLjijj ^^Ul Lj^L_>J| 

Adult Stem Cells jt 4J^JLJI 1 m, i U bMiu 4 " j o ^..^ ^Liil 

UmII UU» ^ilili nrt1| V 

4_u^j^Jl L^LiJI jl ^Lu-eJI t mm U L>Uv :4_j^ ^jJI > ,mII 4_u^^j 
:^1jjT 4jMj ^1 l^jMiS" i^SUjj iEmbryonic Stem Cells 

juu lt^^ L>L^JI 4_c.^jb_4 ^3 Totipotent Embryonic Stem Cells 

CjIj-o ^1 i 11 a tVL 4 t- flUI 4 i^aji^-Jj Ijljjj t4,j>> jj-J1 ^rj nlj t j^s CjLsuj-uu 

(Blastocyst) 4_j3jJJ1 4JL^j^a j t . ml ^1 4\LvjJLl ^l) cjI j m. <H jilrL 



I JuS>J tjjjol^ ^vtJLv ^Llul Lsr ^- 3jjJaJ1 L4L0 3jL>J j jJSLI <j I Lj^L_>JI a JlA Cj 1 J> j o? 

4j U tdJjj tCr ^JI ^KJI ^ 3jj_^jI1 L}LUJ1 ^l^ii ^jbt ^ L^a-^j 

3<J JL_J1 L^A— >• Jin o m (j^>- (^-JLil U" U) 4 j rt j n ->Jl 3jVj 4JL^v ^ 

i 4_l2_j-2^>J i ^cjIj-jJI ^ U t "< T t i c j^i 1 ^ i>> 1 1 i— tljj fiil 2LLsl£J1 JjusVI 

iJLiLLaja ^Uil^ 1 \t *ty 4_iL>. J£ ^ ^CLlI^v £ya LU J_jO (j-y_>Jl 

Ot JU Jl^j t^gjl tr>"^iV! (^j) "t mi U ( _ ;r ic 1 o j i n 4_-4-^-a ol n j j U "i <tl U 

ol jU r ^ LjMj>J! (ja J^-Ui 1 judi ^1 j 'W." m,Lj L^vjJ^XlII oL^j^i 

jf JjIjH ijLc- ^3 oljlj j ~*\\ ry* j j j <, jj^jl! JjusVI 3,iIjljJI L>L_>- <iUTl<u 
Jj^Vl 3^1 j^JI U>Li- ^ J-cjlJI UI . jl-aj U_j-a -i* *j W 



Jl^g UiioJI ULU 



4 jm'^>1I JjudVI 3*!jl_J1 L}L>. ibj^i L^" iUr ij| 4_jjL^ijy! L}L>J1 

L>L>JI ^f) Totipotent Embryonic Stem Cells Human cjIjJIaII 

S^IjljJI Lj^Litj ^ o mj La j ^ *q Jj-^I 3*IjlJ1 L>>L>. ^ ^LUI L^»t 
^ill Ijla j^<u La ^ufclj Pluripotent Stem Cells cjIjjJLJI 3_>jul2U JjloVI 

ij\ 4_£J 4 JaI^ jryjK ^hjj Ijjll j^j ^jj 4x.jj ^ L>L>J1 

(-S^LiJIj 4 o j i m U g.1 i"n i uL> q-ti>Jl 1 flra (j^SuJ L7 ill L^L>J| £-1^)1 ^Utj 
(j-C (_all3ej LdJ Jlj ( _ T Aj t jrt-L>JL» Jta_L3tJ ^ jJl ( _^j_uj<sVI 

Jjua^v jl_3_s LojLlj, I,o *£j .Totipotent Embryonic Stem Cells 4.U15JI 

<(1A f Ijm^ 4»IS Ala 4^ * ,f| 3 \ t "i U J^Vl S^Ijl-J! L}U>. J*. 

4 a^l 3 J t ,"<U iIjLVjJI 4_4jjSL^ tZjjJUuo! JL-Sa 1 3, .u» A t ^ U 

£JlA JuJtlL^Li ^L^_«-uJLi ^ iS\ a~\ (JLiljljJa oLa^SL>JI (j^*,»J LuLLaj^jj 

u h? J j M . t lj *UU)1 

:4_Jll]| 4jujV| lLsjj^JI >9lpJ ^jl <->rij L>L^JI 

4_L>» 1 1 frAc lyx-~t <..<ij ^oJ ^1 ^^yfcl (.U (.rtVI ^-ia.l"JI 

4_LvVl ^ L>U>J1 ^^ic Jjj -%J1 ^ ^jLitl^l ^jJl urtJL^JI ^jSLj ^ f (Y) 

. Luilll L^L>- 4jj^jtILl ^ <j t n" (J\jj>JI Jjfcl jjja 4_ilaS» 4_n^|^j4 JL>.Jj ^)| ^Y^ 

4_3jla (jSLj u^>Ji ^Lt V" <<(L JaVI ^1 ^ < o ^jl ^ j^LjJI ciLH?^ <jf (O 

jjUt^j V L>LiJl J-o IjLA lLU'Uj ^jJl ^jUUI _} Jlc ^jK JLlfl JliLjtJ^I 

JJLX. ^3_4^*_^o ( 4_jL^j ^ La-^jL^tjf Ij— tiij 3. 1 '" Jlj9J (jrJ-uVl 

4_^j^_ii c<»ln*t jJbj 2l1^L_£jj 3^ i» c. ^j^jjlj! j-^ej l ^ i c. (j-Lt-U cjV^L_«_uJI 

JjV L>L>JI Ly Lc Jj^-fcU n I ^1 4_jU^»J ^Ij^t 3^1 j^j Geron 



b 4j_cL>. j <L^_ifu j-J-^l Ci I 1 ui I U Lj^L^ ^1 J V " i »L) ^1 <>— (-U.TI 

(iU^L^ Yo) jL^-^JIj (cjV^L^I) LJIj ,Jj(cjV>Lu, jLL^JI 
^ IjLl^! 4_^jUJ! 4U2II ^ LVl J^J 

4^ j ui \c. LuoL^ L*]Sj_<a 4_j£Ljj-ja^| jjjp-t-uJ^j 4_jlaL^. CjLuijI JU9j . JL>JU Ijufc 
Lui_lX1 b^lit-i J^U-Th ^^^iJI CliLaj)U oli ISLib (J o i >>" , j T C-Oj^V 1 4_JLUJl oLajim 

http://stemcell.princeton.edu ^llll u*>^ uM- <Vn J ^^Ujj 

JLflj . ^ tVi I a J*v ini ^_j_<_uijl lLIJjs <J-a-£. 4_aj^jjJ 

Fetal ^ o ^uLcl mi r $ cuujl La^ ^ r. ^^^iJI SLL^VI 4_^e_«-n*i t 

Jju^L ci*_pw ^pJI l^jlr J^uai^ LM-^I djufcj uStem Cells 

* ^-^j-ll) t miiU (j.^ 1 11 J La L^JLa^so ^^-3 ^JkLuu (j-^L^ JuLa 

^ jjfcj ijrU^lI 4j1>>IjlJI 4 ! I Lj>L>. Ly hL JUlu ^^iJI 4_liUJl 4^SjjiaJL) 

Jl!I j Ti >..U Jua . j^L^. Jui_4 iU 105 L$Cjjj (4_ajjVI) 4_u^lll 4\L>-^ja 
.Clilj \ n\\ SjJuuJll J-udVI JlJI Lj>L^ ^ IjU? c-oilseJ V L^jI 1 ^ jlr J-usl^ 
4_njj-La ^ ^^LUv^l ^j-a ^iijJI ^^Ll \ ^ , « n \ 4 10 , n"iTI J-o-j>u L^jLs (-di JlJ j 



i I »0 i.mO 



Aduk Stem /\ ^ j .,.'<t1 t * u ;ll L>lS- 3^ L^kJl ^ £>UI La! 

c ^ jl^jj ^^Ul L>L>Jl ^ya j^j LijL-u LijJ* j L«-£ Cells 
(jiajjju ^yic SjJlSJI LgJ 1 n < 1 ci a Ljj^j L-^j t^JLJI Lr 3«Jl £>jl5Ln 

<>\TLi (^jJI (JL>JLl I JUb ( _ ;r ^ fJ-L*-^ j»jL_ojJ ^jl (J^ajj^ t^t-Lj-uJiJI Lajj^>.j 
j j ^ J tiil^ J) J oli 1 J^-^ 6j J ^J^P^'j 3Lij>JI L y3 j o "i m m 

Lj^L^JI La I - 4_jjLLs^_c*J1 Lj^UsJI 4 j_luJ *iJUjLt <jr Aj - j »7i i (i a JSLmu 3_cJJI j 

4cLlJlI jL^Liil jLUl ^ < j jju ^LJtJI ^1 U" , n\ jl^j .(Growth Factors) 

.4j; n..itl SjgeMi'tVl ^l^ta L;r A^ Jjirt^tl ^ (SCID) 



4JL-J5 rys JjVl *4_>Lt ljl_1j J__jJU jL^oVI Ijjfc JL-»JJ 

Cuj\ ^JLxJl o1jjI___<i (J—— 1 L^>a I Jiitjuaj I (jj_9 \ j__>j 

IjJ J-aliL!! mi Ml ujl>Jl ^IjLgttTt m>1 4. u n 'ML JL>JI L*£ J jU^ 

J. rt" mi 4 Lr L<L 1 ,\ j <l l>— — - J< Jij Jl___- 4_tk- 4. j jjj.^ "Ml Jl o r Vt lL>3 j 1 

.^^1>JI ^1 Ml MMlVl 4JoL_UftJ L^-llc Jj) I^^Jj 

■— 1" T I J I ^^J_>J I ^__,<i 1,1-l^VI 4 U miI^j 4_Te_VJ.ll 4— v^/l j^j o Te-J 4lt_*^ <_ r _ocJ 

4_<_u_q->- jjlfleTu £ _ jy _Jl t _-X.1 iUi^VI 

C_IjJl_II 3jJUljJU 5 j,u j ^Jl J-_jV| Lj^lie-J ^-.g.t n j La J!>— - Cr^ — 1 J f* A 

_ -.A j rV-t-Lnl ijLiU 4__r n 1 U j.JI <j_« (Pluripotent Embryonic Stem Cells) 

3JljJl_>. CjUIj-p- ^LuL (jlii**n 4___>_itjj 3JljJl_ *_}jL_>_j Ij^_>JI fiJJb 

«Jjutll —lUlj-pJ! ojjb ^yi- Jj t*** -teilj ,(Transgenic Animals) Lutjj 4Jjli_a 
t (Gene Knock Out) J-_sVl 1_>>UJI W J-JJ*-^ *I>^1 u-* j « j ^ubi 

L>L__»JI J-O-J-l 4jj <j t ii ^1 Upa iJj-flJj j 1. "i o J< mi \ L>LiJ| 

( _ r l_ J^-___>JI ^j-A ( IjJfLaj ^j-jl-j- l_>jIaJLI _»j__b ^;Ut-.-v. ^LoJjlJI Ti <.u \ Jl___3 

.4^L_VI L>UJI 

T—v. L-J 1 jj^o t jrOJju___-Q (jiH-—C.j) <j. y c (J-j-3 ^j-^ L^L__>JI ( _ ;r l— J >• Jl_J 

(j_a_£L_j 4_jl-cL_>. * J— ^Ij — ct^J c?-— > ^»' ^» LjlJI 4_jL-g_> _^i_Cj^_«^/I 
jho ^ Jj-c ^ James A. Thomson qj, m. ^ ^...-.^ j ,> t ^^j_j_JI C >-L^ 
^^IJI i n 'i V I ^J_«_xi L _ r i_ ^ jo * mM.1 j-jL_x__II ^JLc 3jjLa 4j^L>. c_V>L__i 



f. \ 1 »1 UI ^1 ccl^i L^L>JI i.Lntl 4_l>.Vl (jj-lc J <n -wj .(j-uL>J1 (jSL*io 

C<,<Ti 4 J'MJij 'f U <r>l nl" 4 jU f Juu 3 a *l *» It ^-iLlll 3 jVjJ Ij 

o t 3jLJI ^ ^ il^Vl ^L» L*? .(o ^j! Y ^) JjJUI j-jjJl 

IJUj <jl 4i>. 'i/l ujL s fc-jupf 4_IL£lj_4 Jui- I (jj-^' fljJ .-v (jL^ Ij^Laj 

c^M^i t > \\A 1 ££,11» SjjL^I SCIENCE jLi^VI 4a^I 

4JL>J /yj LidLw Lj^jS/ X Y 4 j ♦ m ^ 1 1 4 mil hU^- jJLb <jL3j>_p^1 




J^vljJl ^ Sij^^ll L)>L>JI JjjJ 5jj-d.l 4 -LI SLJI oJwA ^Juij jjm.ajj j*L5 jrU->JI 



«Gjl^>. <1j>*jj) ^JjLjJI j^j^JIiJl jVL ^,-3 ^u.4.>J I L^L>J1 (jj-ca-A^j ila. 

{ j-A Cl > .jJ>*\ Cjy>~3 ' j-^-til 4_Iu_u L _ T Ll jLjjyj 3jJL (j-d_uaJt Coo 4j^L/0 4_>-jJ) \ M 

^JjjVI >-L)Lii-J ^jo/LlLj JJuxj j_jt^t_JuJ I ^V-i) <ti- jit_ui 4^a^Lc ^ I M-x>- V T 

^ < Ml^j ^ L}L>J1 dji^J Telomerase Activity m a * jljj^Lu u o m.U 
j-oB t 4j^LuU jJaLaJI jLaU LM-SJI Qj mi ajj (j-^>. Looicj »(Jj^/l J_tj>JI Lj}L>. 

. 1 j ■ ' La~j < n ij 1 "'N , >>r o Lollkc ^LsjljJ L^L>iJI DjUb oJjj>o 

^ J-oju {^jJI John D. Gearhart OjLaj j ^ jj-jw u^>b J >^ ( U3 1 " 
(jjo cjjLa^ j -w ^ ^v^^ jL_S_a .(Baltimore) JJSLjjjA >^>^ 3 * 

(XY (jl—lDl $ XX (J-ujl>JI (j^a Cj^Lj) 4j^L>. .. ^ ~^\\ 

<j1 jfa 't W lils^UI f. i ^ r .ujl\$ t^jj) *" L_^jLi_ju3 ^l^t a ( _ ? J3 — <ii_jo 

a **<**l ^Lj^LJv ^Ir L^Jua i^i -k ( _ 7 jJI 4_)^ mi j ! I 4_L>-^M (jl t, r j 'v- tfjjj m ajj 
(jjl £-1jLjm <G_i_u (j-* j-i-J jLflj (Jj.ni .6 lg i nf «^AJLj Jv-J-£l 

c— il m n V jlsL^.) JLaj L#jL*judI 1 ^ 'i C ^ylitJ JlS a t^uLuI Aji-uuJ 

Premordial Germ Cells Lr utl>^\ ^KUI cjjLa Jj^c juiJ 

^1 jjI ^-lc->- ^Llul <jr^J, j»Lt^tfljVI ^jr^- 5j^-Tu.uJ,l L^3j J-S_i J)l t~j La 

(■ (-wLJI j^A 4_ujI^JI Jj^^/I Lj>U^ L yl^. Jji^^tl ,JJl!I dJlHI j-aitAlI 

. 2l_£Ljj^sV1 GERON d&j-Al i y^*}X\ iMichael West £n«,„ JSoLo 
c-ujj J^uLa j! ^Jl LiA SjLiVI t-^tjj * Advanced Cell Technology 



d ml 



CjUt h is> (jr L. LiU j dLc-lL Lr £L~L£\j i^Laj^JLJi 4 j <\\r 4_L?t-o ^ 4jejLIj j mim 

^jjLu Sjjl i^tl New York Times jl m.'iWI 4 jJI 3 j<_t^aVl jU^^/l Ul^.*^ 



ijio'i mnll *-jJ»9 LuuloJI LjLL? 



. jVl ^1 ^glr JSLAj UjLu] (*lJ tUjVl a^uo jp3 I jSLfcj i \\\A ^ 
Lj>Uw ^-LLjV 4-tfaJr"i mil 4J_^V1 j L C» < «i j J£jLq j f 4. m. rtp j_aVI Jbjjj 

4jj_iioJ 4_Jl>- Sljj ^J>_4i_j (j I J— «_) o 9^>L_4 j o jjt, LAj^Is JLj9 4_u_uL>JI (JjudVI 

d * j^U ^ J_^7," i u I JLil o ij_5_J1 ^j-a 1 jlf jjo-a^. Sl^iJI 4_<u JlX- 4_jj_jj1 d < >»j j . » 
5l^jJI (J\ : jJfc g a Jjj^ ^ L^J "nf i ^ ■ (i n't m,„,n miVI 

j I ^—3 j.'tl jj-^ «L-jL^ *-J -r is> u <\\r J'C Hit CjULcjVI tfJLfc <— >LjjJ ^Lj <Lj| 

jl^lhII ^JLaJI djl_A_dL>. Ly 3 (j^-i j j l£ .' 1 " oj ^? 

j^jae—^JI i>jL>Jl L3 -lil Jj-ua-itU Cj_la)J J-SLjLa L-£J ^La ^^iJl *-jjU*_Ul 4 5e_o-a 

Ijlj^Ij jl Lia_so Loi ^» ■ n') (jl J*J_>Jll ^3 i (Human Hybrid Embryo) 

i m tt m\ JL3 4_jL 4_jJL>. ^Lia^l ^j ^iV M .) cdLukj i u n .Vi mi 1,1 ^jj J-SIb i<\\ei C ;jl£Ld 

i^j * j W<* JLaij (j^ (j^J> 4_jJlL>JI L^LiJI {y* c j, j, 1 1 r> 4 ijr ^ Lio V t 4_Lxj jj^f LkJu£, 

j .L-L-rc-g ) jjL^Jll j„,j J^U Lj^L ^ . t I dJuk cJ 5— ij-£iLi ^Jb j 3t_tTuj <jf 

(Sl^UL) 4lW>.ll) 4_l»1j>" J>*^ OJ^H-^' udLl&3 (ti>^1 ^1 f m n m) V i 

^3 4," ^ I <i 1 J miHj (j^iJijll tjja e>\ 3_J ^yic 4_jjL>JI 4jjuJLl 4 i>>jj_jJ1 

» i>. /3 j LuljD 1 C)jLui> ljk^«J ^yJI ^j! t^j 1 1 3 Jtt JuLa . U , »j 

.Blastocyst {^ua ^j^l) < .uL^" . »Mj ^ o u j ^ LMjJI cjIj iV. ^ LjjSLa 
4l>l^ u^Jbtdl Inner Cell Mass jJI 4j^JI 4JbSJ1 jJll ^jla ^ 

4 j J iro VI LjM— itJL) ^ <i m i J Lw« U U ♦ "t ^ <i " mi g J*V mi \ 4_cljjJJ 

4_aL^ ^jJI Sbj^t^Jl Lj^L^JI ^ jjUl I Jl&j tEmbryonic Stem Cells 



4 /ya I Juli I IjiLAj .4jj_j^-uaJl CjLj^oj^L) g-J$c La IjJ ^j-AJI ^LisJji 

4jLo 4_2jLIcua (jSj-i ^Ls&j Lj^L>. ^^ic Jjux>- JL3 OjLsJI ^Lm! SjL^lj 4jJlU- 
Js*jQ 1_4Cj3 ^fU-J «N.ijm i^Aj^JJ ^j-AJI ^LtiJJ _ 4_t£.UXI 4_l^LlJI ^ _ 4jULj 

JUl ^ 4jLuL>u JL9j M j ^ i,« a (j^J dU j (j I VI t d n j^^tl ^1 4_Lo JLpJl 

. dOJJu>Jl CjbtjVl oJUfc 4^jvLl!1 CjI mU"II J-tAdJ 

^j~£L3 *{jj''^jL lKLH 5 IflJ*^ ^> 'c?.' inutl jL$_>Jl (jlol^alj ^Uaj-i^dl <_>ix*j 

L^L>JI ^j-C (jiajj) Jij) "ii'CjLu ujLuall (_>iaj^i,l f La.} ^ C-uLli£l ijy jJl Lj^LsJI 

j' 

.(YT ^LcJI u^WI ^L^l ^L^i> J\ 




JjlOjuujuoJI i— jJs g 1 1Y1 1 n M LQ3 



J? 

(jIoIj-aVI (j-«J ' ^ .' ^ (jr^- Jljl_) J) jlV< i m ^ ; 1 ^l.jtl— Al 

* Jujk J< mi j 4£j^jl>s ^Ij^aVl oJLA ^ 4jjj ■ ■> 1,1 Lj}L>JI i4_jjju^i]l 4jtjjJI 

.<GjJl>J1 CjLll5"TI 

j^-j ^Luirtl JSI^U 4_JjVl 
dllj ( _^sL>. mijij 4_4Lc CjLjIjj "kTI (jy l£. CjJj^I ^ylJl ^jL-uIjJ jj-fl 1 gjlr 

(jy l£. 1—4.1 1 H jLcl_<_aJ t_flj_Lij dj^iaJ 4 j ff J L L i.i J) V I jSLiiuJ 4_jJT (j| 

4-5.1 1" 1 1 ^1 j^l 4^JLjl* 

ot UjU^ ijLu^l ^jlLjJI ^l_uVi > j ■ ^, ■ rr ^ 

Lj>L>- ^jj ^J] I>Lusjj jla 4_^Uaj^J! Leeds 4_^Lk ^ c\ oUlI ^yj 4^3-«^ 



^>JL>J,! ^ 4_uoLitJj 4 l5>^-' 3JljJl£, JoLl^jI LcjJj i 4 j oMl ilaLujjVl ^ 

^1 3^ 1 jlj (r^L GERON 4^ o^Lfl jlIs .^L^l^-Vlj ^jl < n " ^ V I 



0^1 ^ ^Uj (N.LH) ^^Vl cjL^SU Ji^ai ^ q! 

^JLli ^jUI jJI J£ <j f j tCjLajVl ^ f><-Ji I JU^J t^jUI ^£.JlJI ^jJl_£j 
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?w c*j-» »* u» jtf i MUI >* y*! ch 

Programmed cell death „ ,VU , < U cjjII 

I Ia <jt u-SjJUl ^ j^Uj " cP- 4 t-s>^ X$ ^ ,UL ^nl^ ttMUl jjUJ ^ 

J^mm jJj *1 UtU j^i-i ; j ,m dljUIl ^ g^iil iJl u* ^ s^j-^'i 

jLd3*l a| LoL*l>-1 4jfc.mil £ *vo J„,i,n km) Jl9« .,_j>^. 

^ - - J -YJ'-'V 1 ^ -^3^y^ 



tljjJI jL*jLj LiUj (^^JLae-jjj i 4 j j Utl 4jLx*JI J_j 1 . , ,ij a JjjIjJo jim > ."o j 1 1 "m 
jjl ^jl*_>aj <\rtH lj— ia lj ^Uaj— uJL£ 4 j t " <uU ^j^lj—aVl ^lajJl £>.LJI 
<j^M £-^jl JL£j i \ \ * * j*Lc ^ 4Ju-u 1 V <jL£ JUS LSL^ol ^ j-ojlII da-^ujJ-A 
2>jUj r< t Tlj £-M-*JI <JL>t_ja <jr ^ '—LH* Cr^' CjI u.uusp"(D 4 i < n VI J <n jl 

4_Cj>. ( „t | JjJJaj (jr Lc J^jlII ^LjJI jjj>J,I Lol . 4^LLiJI ^^alj^Vl s j^Ju ^^^h. 

t^H-uJ LsLc Y* 4jj_fl_LaJl SjJLfl JL"< ^ (jL^ i^j^jj L^LiJI L4J ^^0] I 

g.1 o, lr J»l ui "03 . CjLjJUjLcjJI ^1 jj-JI j> <t-T j ^ * " a ^^-^ 4— SjfcljJLl 

IjJ l <; j 3 ^yjlaJI t^ALaJI J>^i 4 rtl V j f<> (^jJI jj^I frc 4 rt m>LflJij ^-<i ,l>Jlt 
fit ^ ttL LMitil ^0 1 n" <<i Ly aJ| 4jj_> i n M SjUJ jLtej] ^LJaJI ^Itru ini 
CiVjl < c j^jj t Jjiol SjJLaJ O mu, J <jf <jLu^>U 

I JJ^OJ (J? ^ l * *^ rtl'l Lfll tfrl -jir.Vl J "i .3 J , ui 4—4 1 J Vl-uil <jl jl 

^ JL_*J jjjj^j ^oJL»JI *1jJLfl ^ fc> t <» 4 <jVl JLiJL_3eJ I • il-> IjLAj .j*LtaIuL 

cjj-aIjj IjJ 1 *i 4 jjfc V I Jlj uillj . LujJI L&jjjljk ^ jJj 4 j iUtl 4jjjV1 
IjJ L«_xflj . ^jjj ^j-d <,< t*n $\ J-uij j^lc- 4 tV4L>JLl (jr ^ ^^S»" 7l(q 

CjI j (j^J CjVjLujJ 4_oVa j-*Ii_Jl {jr L) ^a.3-^J ^j_>. pIjjJl 1 JLA q\ \a\ibe\ 

(j-n'i^Tl frLfl L*llj i^jjj JL_^ ^IjJl -wlj ^M-i-! i( jjjL_*J 

4i < (<>iVl ^jAt; 4jLojJ La JL>- fjjll ijf&J - 4jv-^TuLg CjVj1.< n "J I tiilj ^ ' " *Jt 

j! ^jJJ . 5"uJL_^Jl 4_u*LlII jjljiallj (Jj-m. Jl U nl^Jl 7-L 

JUj^3 JLu^Jlj ^J^JI i-jLscuot ( j r Li2. jj\jLJU r JLit LiU j JlLcj >4 j S Tl ^LtJl ^> <„i> -fcj 
JjvI j ^Idf 4_aj 4 \ «fc-jj «1 lJl^IjJLIj ^ISL^-Vl j j »1 <i Ittl 

. JL IjJ (j\ m^UI JSLt ^jtj-pV A 

<jS±$\ uni! ^£ tji jJlIi IjU 

3 j U, I (> j_rt jlo^j l^jj ^! t L^J jJo ^ilin 4jjL>JI iLit 1 <oll ^jl <>>il 

4 jjo 1 t^ll j <.u "xljj . 4_lL>JI ^L» t i, n )l Jjjljcuj t _ 7 lJI 4_jjIjjJI 3jULl cJuiLJaj 4_jJLa_C 



L-kci tWt\ 3^_a JS" ^ «Ljj^Jo {ya (JJJlcLs f-t£j*- ^ " * (jr-^l 0 * J-iL»J La <U^]o 
JSLluJ l-ocI i Wt\ q\ l i-Trj (jJ JLj-uaJl «I . * <jLfl LLjL^i/ L*£j «. I . J» Jl 

La) j-*H_ouja (JSLjIoj ^> mi £ n L^L?Jt jjf ^cLu ^jl L-c3eJj t(j^al>. ^1 < ntul J-«l5> 
jjlalll J^L>- ^-^J-* L^al ■ <t fl'tl L_ifljjJ ^^jlII ^ j <r*ntl jL^>JI LjM->- l<J-C 

oj^cj 3j_j_b J^L>. (j"^*-^ t jlj o »L JJUadj JlL>JI L^Li» ^LlLa-3 .{^LfJb-JI 

J>L>. 0 ^rt'f j 4__JL>JI <( I . o * -i» ul-^ I ojljlJI ^ ju13_jjj jijl.Cu ^Lj^LJv 

JlIc « I .<j . J» J t ,j_j3 4_i]jJl ^jJLst^a UjUa t j 4 "i t ..U ^1 in riiVl CjLjJ — s-c 

iAIlm ) * * ^J^*^ (j-aie-Ju JlIc Jia^>.jJtl 4_iL>J1 «I .jj . J» £^a SjVjJI (yjj^ JLoJoVI 

i J — ilftJI J (iU Tl «t .^j .J» t j_a j t<~> ~<*t\ <_><=^ uJI «I .(j . J» Ljj_3-jJ 

j-4-tJI j*J-23 LMJkII q\ {jJt\jl\ Co^aJI ^ Jul m.!I jL^lcVlj 
4_l_4-j-uJ La I JlAj Cjj^ajj ^..j-tiuJ L^jLfl «I .j Jl ^^fl ^ nn il "ift 4-J.a-tJ 

^aj-j_j<5 j_aj ^^jjfc 4^oJt_j_JaIl ^jLfl ^LllLj (4_iiitil £_aj_iil Cj^ILi ^.LaliJl 
( »t->iJj . 4_tl>Jl «I .^j . J» (j-u^aj L^j^/ tiJJjj i4 T-.aj_jJI CjLjj," i .i a £-^J^J cr-^ 1 ' 
<j Lu t*i\ V 4-L-a/u-T-Tl LMiJl ^Lu-uaj ^JllJl ^jieanJlj Ijuk ^Lfl iaj>JI 

LMJJI «I -o .j» o' ls' .(caU^j^lj uiUaiJI) 0 L^>>U 4_JL,LiJI L}LiJI 

(j I 1 VI jJj * j-A La^ ^fl iJJ tj<o o ?J 

tjte (3 j^uL-^Jl LMitU CjJLslj ^jJl^) Uoia o^Ulj 4jpl£0JI L>UJ1 « K ^ ..S» 

( 'n c\ i'^' ^Lol ,^.3 (JSLtij J-a-*j ^uJmVI IJl&j . Telomerase ( _ y *_cuJ 4_,j ajj~jl 

. i ^"l^ rl o i^jaj V 4 <iU(ll ^aa-«pj piaj^ » " ) ^j-ij t 4_ii>J! (d . <j * -1» 

O-a 1,4 j a 'r J 3 CjI j t^ll (^yl^. tia^L*J ^5^1 4_j-aI lLa 4_^Ju J-ja-JtJ ^aj^j'i/l I Jufcj 
4_l.l3 u n m i^JilSjil L_j>UJI ^ 3_j3l j^JI SjLJLI I J t( ji .n n;TI 

Jl_j-jij J—ol jJLa oLj-ujVI jijLi"^ LitVjls 2^ j j 5f 4_a_JU 1 <-lU ojubj ^^[jm 
^3 ^1 r j^pJ 4_jJLLlII 4 j glt Jl c!jjj*_lJIj -^LjkJI Lu ^ j Ajj mi i II Cjj o"(miI 

L-ajL^JIj ^^Jt_uiJI 4 jlaX, ^yS tfjjj ^ ^9 4jjLaija 4L ^j_3e-ttJI ^jJj^I I JlA J^C 4_jJT 



i^jJI <j-mi njJI l£Jj^>JLI olijjjll (j! pLUjlII ltj_» ^Lj ^La^wl oJUa 

^jJL_j>JI 4_3t_c^j SjLcl 4. j i <i r (jl ^L«1jl11 l-SjJLajj . (J^lsl Qj " n t ^^„.t-j (jLi 
{j- a . u a^ 4 i nfl'i m t, L J -a * J tjr lll ^-aIj_JI ^j^J^Lij j i n" V 4-aj^lx) 

(jIi-Lt") ^j-lll ciJl o < h^H jaii lLILLa (jl J_>u tLtJj^ (j-a 4 t j .Jgitl ^1 L-til j^lj 

Iji n /i) (jlaLULi ( _>iaJLJ (^^-3 ^uj (jr^ < < *oJ l jl— at-J/l £-Jj->f L** 3 -*-} (Sj-* 0' 
(JIa-Uj ^^Ir. Cj-scj ^1 jL-S I J^Laj *f ^ ^ * * * L&j o r jJl-Sj (L^jj_*LjJL£j 
(j^o £j ^jVl ^ JL^J ^j-^-ot t rtj^ : ( _ =r JLlLJI Jjl i n "i 1 1 ^j-a f, l i j m ^LcmjVI 4_ji* j-it-L^iu 
oJUfc ^jJI Loj S4Jj^L=JI .iLaVI jufc J£ ^^4*3 (jT oLjL-lII j! CjLj|^_pJI 

S<jL^)M (>c (4_u>JI) 

■Si *( r uji /j rl J ~ i n ^JL»JI JL^J tC-jl I inti J^Jo Jjfcj O J^J J OpSSUlTl 

J^Ls (j I Idaho 4juaU. ^ J^ju ^jJI Steven N. Austad 

^"u-j tJ j^^iil i fit n n ) CjLjI ^_j_>J I ^ <tx (, fit <^> jj^J} <?^— cC j C c^cj L l>.j^jv 4_iLaJL<i 
olJljj j "»JI (j^o ^jJJl Ijuk — I jl^k < <* tr\\\ rjSLl 1 4 injL-JI ^ lr 

4_^L>- g^l _^jT ^IjLitJLoiLi Iju «^LLl^j^I» ^JUJI (jLa ciiljjj . 4_ujjJI ^ (<l | 

(j I 4_«Jj^?l 4^fcjLxJ C 'J- u Ju3j » 4_3j_^o (jl jjJtS LaLc Y * ^Tu-j t,j ^^jlII j^jiaJI ^yz 
4-j>oLU! jl ^ (j-alie-HI ^^Ic 4-SjLs 3jJu3 L^J jj-il^ll ^ ^j-UI 1 JUfc LM_^ 
4_36L-j_lj ^^sLi- (JSLiIuj i4_iL>Jl ^J-ifc-l J ^j-j>o (jH^' 4_jj1 j q.,-iS[t1 O^LcLUll {yC 

lLsI Jaili cj! j cjU_uj^_jJI (jAm ^L_jj| (jdC 4Jjj "'U CjLjj^JLI ( j^j_> lL>I tiuJ 




.^>.UXi L^J>« ^Jj ^jJtj 4uJL>Jt I . j . J C-UJJ^KJ o(jl>.) ^yJt t/JiJj 



M4it >u ji^i^L 

j\j~lm\ (3f^-lJ ^aljj-J £^ U j r n Cj_>iJ 4cL-aJ! tiilj jjl (jjJ n 'i %j ^pl 

t_4j^-j>Jl J^-JLojJ 4 j ^ ct^J ^jjLlj>H iJT ^ 3jj_^j^a L<bjlj-jaj 4__at^sj_J! 



Telomeres Cj I^J-kdU JlLo t ^ " Cl Lo ^gJbjl rt**( r I ^L»o^l 

(jU*]! f-^AC-l tuVI ^1 i^sej (J ^aljJ! . jjl^JlI jlcjJLI Jj£ *jL»ijl 



.(n j^ui jjoii) ji^^LoJi UdL^ dUi^ (ciajj 




Metaphase ^j^*^' ^Ua-2jVI 2ub. ^ J^L> j L^_S c <ntt jsLjJI 




4_jpL£J! Lj>L>J1 ^fl :4-i£L>w4 4^^ajj^3 J^|>* ^ OLJu-^aJI 4_JLv :(n) JSLSJI 
«la^Lpo {^JLlJLi^ ^Jui-uaJI ^yljL^j ^yjLc 4ti^biH ^L^j '^j-^-A j i j "Tl ^tuj-jl j La 



LjM_>JLj mij La Jj-c, Laju^j t i j .am J ^ 4 a i ^ cuL^ Lgjfj L^jI t ut J-c 
o jla ^j—u ^ Embryonic Stem Cells J-uaVl S* Ijl-JI Lj>LJw jl 4 j r b 'v -*J! 

i * l2jH j) j -v (j^o ijvjJtJL_»iI! 4_ul Jc>J! Lj^L>JLj Cuj^k La 1 j| Lilljj 

(^jJI jJJlIJ ^ olr <jLa>j Jjf 1 (j^J 'c* t t-dljial (_^a£Lu ^\ 
(^jJI <j? lSi rv ^ya 4.1£.i.atl L ^-p (>^Jj .7 o t II 4jLLaJ ^ j-l^^LjJI 4 1 « lj ^jl 



Jl3 ^yllJI 4 jt inti 4j_>.jL>Jl c_dojJaJ1 4jujLSjq L;r Ll 1 o ^ t <i JS» SjJUS jj) , <wj 

. oIIj 4jt^lSLa ^yk. ^LUI «jL^ Sjjls ^juJ tiUlsj iiojLa 

»1. -■al*J I o\s Human Model J^j^l mi J! .U<iItL ^ La gi.«UJt 

Jj>JI CjJl^wjIj ^3ju_>ol ,,1 rt ^ LajIj 4 t j j UU jjb LaJSj .^4] 4 t j j Utl 

cjI j, i ,1 ,,.<^-> ^jfcL^L^ ^ (jjSLLUj ^-aj (jjjJjj (j_wLl jj^-jj 1, 11 <iLlXl 

Ijaj—A LT^^i Lt-^JJ O^J"^ O"* O-i" 1 ^— *^ (j-^Lst—il V I ^Vjjfcj n-fl!jJoVl Qj j A 

u-"» 0>f>*? iDyskeratosis Congenita ^nl^tl ^jlL>JI ^ 3 "Jl J_U* 
4ia^L>JLl ^ j j .< jjj als lCr JLi_*-oil 4jL^J ^ t j .Ufl JjUI LT ic 4_kaLsll 

CjL^j^J, (j^a j 1 ^ Lal„ 4" A< ^ nlj ^J>jVl I Jufc jL^ l*JJjl1j 4 jl^ll 3l j -w (j JLl 

3juc 4_jSL^oVl Geron Cx&>±y ^/-^ ml juaj t Lj-^jJjJ^IjJI j 4ja^Vl 
V L^jf ^1 t L-tLi uJ< 4^jb U', a Jjl^j jJj>J! L^Li. Ji-lj jl^j^^Lal! 4_sLcbJ 

q^ unll Cj L j^a jjj^J pUijJI ^U&LojI jJ IjU 

(jrJ-L 0 ^! ^1 o UJI (jLB t4\lou (jrl » i.,aj j I ijruLaj {j*n*^l (j-* tjuHJkJI 4JLL>| 



■ * j n ^ ^j-a 4_ul!JI 4_Hl (J7 j3 j-Aj (j-uJuJI <-jJlL LuaiVi» 4_jj3 (Jj^ AJI ^^_JI 

4JaaL>JLl CjULoI LiJI 4 U n l"i JLjJl>. J^SjjLkaj ^jLtlJl f }Lc)Mj 4jLcjJI 
(Jj ,li 11 (j-* ^A>^ (J-uaJu ^oJI CjULcjVI d JuA tj ,j>>,iTI ^>-saiJI il j mi H 

(j! ^J-jJI jJI jjLf_JJ Jj9j . 4 " j n I, I L^JfcjLljj <L>* j) -V j niti (-(J A jJI 

. cLgifcJl 1 jll (- i A j j ^jLljoJ^I i mi J L-fl.**<.,Mil CjIjj irt" U Lii-uLi 

^^uaJj * JLj_>iJ1 t_3j^jua jj-* MJ- 1 ^ 3 j' S*^-*^ ^>-j ^yJt Lu j - tiUj jJuJI 

Juu Lojj ^j-Jj i ijr a 3 'l J «II (ji-uu LjI JLu . 1 (j o j n ~r~ t (Jjoi 4_^u 
LjLfl LxA (jjsj iLAjl^joilj SLpJi 4 )<j] ^ >,i"<U 4_L_iJbjJI CjIjjIajJI 

^jl J-^-t j 1 < <iJ ^jJI (3j i^I J J^rt "tlj j "rlTj ^1 n (1 T ^jusjJLI Ijuk 

Jj^sJ JL3 gUIl JLpJl (j^a Ij-JJ^ tjl 1 1 n" r I ( _ y jjJ <**ij -w t4jLjjjlSLa ^jlo^JJ 

lPWI JIJ>U"Tl Ijuk 4j}j t 4Li2 
^Ll 4_jjjJL^ m ^jLiiijVI q\ j <) irv> Lj^)jL>-| Qji J-J tCjVI r^"VI JL*_fl 

^Jl »JI ^..J, .t") (j-jJI Jj^SLljSLll Sj-jLLs 4_)Jj jj_ju3U 4 (j-^J 4 ail ^ ^ • 

S S. . . » » jjjuaJJ . , . JJ ■ ^" JU>-I jl JL>-I jj-* tj-^J )^4 \A" a i tliLtLj-aJ 

jls V • ♦ • ^Lc ^ cjjLu ^1 4-yJjJI cijUJLI j La IjlIaj ^Li 4_l1c (jl^ 

^^LlJI 4l%_A Cij,.ni'i J S'fl ^4_u_c JL>JlI I j_A j^Lall ^Lj_a L-i_u 4-jwj-.^-, ,j mi 1 1 

Ij olr Lljtj Y * * V Jj^jI j ^ n. Jjo j ulc ^JLuJ\ ^3 *4_ajj^JLl Science 4 ^.^ r^a^l 

4_jusL>. 4jj^i ^-flLtiiTi^l 4_j_3 Ij^lol 4_u-uj^_(3jl 1 j\umj-a 4jjJua ^ »L»itJ Lui m i n I 

Hutchitisoti-Gilford Progeria u <i < »j ^jJl 3^SLxXl 4^x^a.i.uJI ^ 4Jjj m a 



• 4_uioJ! o tl (jlfllj^al ^jJj CjLiS^II ^Jojlaj .Ojj*£- {jA ZjjuaC 411111] I ^ Jljj V 

^jj-Lstj ^jJI l^jjLaJI ^Lse-iVli LMNA 5U_cJL! Ajj^II (Ja jl^Ij eij^. 

jru (j>>^ jl cLJjJI ^ju»j1 .t rt^ I JlSLAj i^»Lc 4jLq ^yij JlUj JlS 4 j « hU 3l_J^>- 
i LaLc ^ mi f 4j^IjJ1 jjL>o V 53 J >J (jSt-UU <j1 4j (_( "i^ m£ t^j^-V Jail 

JM-i* (j^O tilljj J-^\ 1/T J">. ir> 1 < ^ j V Uli jjjmV iiilni (±f,J^ i^yL^jJLl dVjA 

■ k» ' "j ~ ^ ilJ^ILo j-A Lk£ i JU4J 4_jjl_u1s 3l_L3>. ^.liittl £ja (JLilaS/l ^Jjfe ^j^v aTt-j ! 
dLu^l e_)L>oj ^ om JLjlILjj i^JjLsc^a j_4las-<*j 4jjj ^yS 4j»j iUtl jLui^l 

4jjjJLI djjfc uf)j->*! 5L-uljj J^L>. ^j-A ilLlj j^uuLuj i L&jl^iolj 4j t j iUTl 4j^jitj ■aJI 

(jjjj SjLjiyi jJUJOJ JjiaJ L^Lfl^Lfi. ^yit t^flj t **M T J> 1 a- J I (jj» tj^; »tU JU£. 

JL^J u*J1j ijLjlo iiUtjL ^j^j (^jJI 4_J,UJI iiLstjS/l j^l^a ^ jaj^ JJL£. J^vj 

Jj_U^>JI ^^Ifi, tLiI«JI cVjjfc Ml Jl ^J_LtJti] 4_ulj^Jl 0J rtMlll ( ^1 MM^I JL£.l MlJ 

jl ^cAjl_Lil ^Jt '1 t j (jl (J^aVl ^jlrir ^jtjJUt-j C^3j ^j^uuIj aj^>.jX\ ^jLUJI 
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?4*if§ M# jam Jfi . . . gL-ill {|LmiI 

^JJ ^ i m {j T) i^^^lA {j\ 1 ^ -a- St 4 i^Hjj) 4 j i «n ^e-a 

^Vl 4 jL^Tl L^L£j ( jjj^ ^ ,jl_JI J\ LM^Jl 

<jl dU j ffpj£3 t^i Ml 6 1 M(^. 3jL>-lj ^ j-J_ju2UJ 

j j j 4 oj\ W~i a ^jj)CiLi d d -»- "'«t! 4_cwVl £.x 4— y 

ojLgJ 4->>l mim i fi V (Jlj mm W (jrll^J! 4-lU.jJI oJLA 

4 « >( T) ^jJI Ld^JLu ^1 4 i m ^1 4 ir> j Jl 

4 i n j i L^JiL^j i4 <Ja..,i j i I ^ < >i S ~\\ Jj! Juic <Jju_iL>JI 

<y3 U iHrt^VL jjLiljl 4l,,iKn ^ juvb i UUj 



.4jjjjUJIj ioiM^Vl 4kj|j_xb ^ 

^AojUi^ i^kxl\ (J^LAa jj^lt.) t_Jjull tiJLJjlSj i^-jJl <J^J»J1 ^J^J (jtj ^4111 

2l>uUJI 4oi>Jt jjLSuljj , 3i jlll 4x.j^Lc 4.<>u^j ^J^l-i t4jji ,.u.y 4_iL>. 3l ^ua^j 

. 4jJuaU>Jl 4_lL>JI t_t>-Lu3 (Jj^sVl (jJe Ojfi^ J ^ 4_Ujl 4it-uU jJb 'U^** 
(^jJI ^jLcujMJ L2jLLijo Jj J_>J1 (jLuijyi (jj^JJ j^i»- f ^LjuJ^ (j «171 4jJUxlj*. 4 .Arw 

^ l>- - jjt (jr— Late blastocyst 




l>JI Sipili JUjI 




Lj-^jJ^ISo» ^1 ...Ti ljjLj>o ^fl 4^a,\ ^ \u\\ Jjlail Jl«j :(YV) JiLUl 
J£l j-SU-i ^1 .Olja-oll ^UlSJI b!>L*Jt ^j^JLc JN> ^Tl jLSUI ^ a^L^>JI SjIa^Jlj 



^jj j! ^3 (Human Enhancement) jL^MJ ^Ij^l (j^-o^tUl {jj^^a La f 

4_jJjIj>jJI CjLa— uaJ! ^-aLj^Lj>. ^.j-a-*- qj.\a .r»,.j (C-Aj ^jl jin V I jJjj ^ t j jUU 

4 jU r <jLJa I jlSLaj t 2Ljjjl51lJI ^jLiT L!>L_*. ^ 1 ^lu il Sjljjl^JI 
L^J] ^Cu>3 ^1 2LJL»_iJI oLil^VI Lili: E LL^ ^ Uit .aWj.MM 

£-L*_J1 4_j^xj (jl LjJ^>->I <jr^J J 3? «'N ^ 4«-LJI 4jjj*oJI £-5x0 j>3 ^1 Ljj-C 
P £*jJU) ^jLa^o YVV Jljlj^jJ ^1 3 \ , ^jJI S^l iilljL^L£ 

3 juLiJ 1 La : jjb 4^ >L» jjI c5 jJI j-^Vl Jl j n. Tl j ^1 L$±.\ ,„r. ,J ^ 

4_lL^C <JM->- qj* \}*lr>?nu\ IjJ 4_t-oLx t4 Mirt it (jLlmjVI ^ L ^Jl L i«I ^IjJ (j-" 3 SljuLjJtl 
LvLhJJ Uji Lu.iVl 1 Mil ^ (j^J Jld ijr Zl\ ^AaJI 4 K mi « J->- ^IjjJI jr) mi -y 'M 

(jLjj-S^jj 'i j\ (j\jl*j£>. (jJ^auJ S^SuJLl 4_Lv I j— a ^r\-L>JI ^> 1 >< S h <-it ,.>. 
tiJLLj i j^a Llj LLa3 j "1 's! ^1 */ ^ * * 2 .... ; t 4_jj I j I i ^ ^" >1 ^ (J<Ju\ U"i a 

(j^a ^jJl 'Lr^J^ t_£ -^- 1 Lr^ ^ * ' ' "I iSj^ er^^ *— >Lj1^_l>J1 

ojl>.I a Qj$Ii-uj \.& t?uA,,*~ 1 11 ^ ~t\ I LgjL-p» ^jpa 4 1 mi \ j f I 

jlUJI 

4 4_i_u JlI^O jLtjteJ (_a^LO 1 <l Ail JoJ (jl VI t^ljJLLj tiJJj^J ^^*_caJ I (jjJj 

j I ^.,r<£r a 4 j 't'Pi ^< <^>"t I 4_UL,flL>. 4_uuljJ ^_iLij l_^j_i_u L^jLa ^j-r^Vl La t 



(j! (J I (jJLufcj i^^yjjjJI ^al^jJVI (jLAbifcJ L^J I JL>Q JLfS^ i4_UsL*-A 

U^jf jj^a ^-jJl cr^ 1 JSLiiJl ^ LiLv i» ^MitUj ^ mi" MfU (j^j 




^fju* J La dilis j-« |^CjJt ^yicj t^jjJLjij^JI t « (j mj i» ufij^l '/. \ « * <jl " ii tl t-i" 4 

a^f ^ 4 j'if> J-o-iu ^ybj 3L< ihtl f%J^ Cu^jj JLd-fi b L« L* t .ijjLc JfJJ <u&j^_aXI 
J^LilJ JLl* j-^i* L«^j J-iLs L^lj ijh-jj-iLa ^ybj (L^j^S^I 4_«^«L>J «UljLUI Otj i'i^U 



iT-l — i-u_U — 1 ^jrUip J 1 1 1 1 J J *i (jJJLJjll (j^t 1 

. 1 1 n <"i ui V I I4J ^ajJU-i-oj (jSL^-j JjIjU^ (JIj^! Jjjl^la -i>»-J 

0Ju*lj £4 4aLv ( _ r dj (^JLll ^(J^LIo^ jjjuus}\ c_iLcilJ1 ^1 i<i"u.ul <jl :jF^Vt t i kmTI 
4_al C «lio (S j _ ^LIjO _ j mi f ^-il^JI <L«_iJj t _ 3 Ja L$-ajj tfjl j m «JloLv ^ 

JjLLiVIj L-oLaLjuJI (JU;LV (jji \$ iyj l u 1 n jJuj i JLaaJIj JSuUI JLjI^j 3 JLp*j 

tjjVtj *£*jJl *La1jj>. t>» J£ cjjl_o3 (Jf ^3 .<uij t- flll ^yKUI fVl djLA ^yk. 

^J^vf 3j-4 _ ^Ij^J I <-jj-t ALj - (__>L>oV !j <J^>JI ^LlTluM ^jJ L$j| L4JJ i jLLJVjJI 

j—A L^4-£ L^-JJ t>>.V j o JLA f dVI 4_JU_C <j| jjjUo ^1 J d "t t") Jl3 j i 1 4 t i » La 

JL9 frLgltll (j^AJ <jf LaJ)1 d a IjLus-I jLflJbJI <jjo t Ci* « m LajI I o j 1 11 V J 

IjL^jj . 5JL_l>- 4 tt m i (jLlI^jj L^alj 4lnUTl if fjj>. 4iaUH ^LulTu.» 1 (j-* IjjSLaj 

(jr H -i- uA La ( ( n i ^ fc. y-1 1 n m i n Vt <Jl jJ I j] 4_ur>Lv t< j > i < 1 IT 4 « (jjSo 
^ La 4jj Jj-aJI < t ,<jrj Lutj .4-iA ^IjJI fljuL ^q"i-y.,4lt 4_^>U. V jlj 4jin VniTI 

jjk (jj^j .lu _ 4 m f |4>-jJI jj-a^- jJ ^ljvj t4_ul jjjl 4 j -wllll (j^a 4jU.Lt 4jLa 
4lr> . <il jj JUJL>- (jja 3Ll>J1 cLuu ^)p9 1_LA (j^J * i)^L>Jl CjLs (_£ jjj 4^,at ^jUo 
£AJ iCjl_a ^jJ! L^_ul ^Vi ^j^j CjL* ^JlJI Jnlnll Lj>LJ^ ^yi 4 jl^ 
t"(t itL 5jLL>J(j <I_lJU 4_u^aJlj ^uVI J^-*- (j^So JLfl ^^pJI cLi^V 1 CjIjLlIcI 
(jjSo J^i^ (jjij^Laj c-ulI (j-* tl)La ^ jJI t _ y IilLi 4\jusL>J| S^jialL (JLusjVIj JuJl>JI 
c-iLoJl t>U Jljvjj (jyjJ! 4_)lj_Ul £jj /y. jjAjlJ I J^l mim i t rt 4 ^! jJl t4jlli jA 

4_i_>- 1 4jLj.4J (jjSLu^j (J^-d . 4 j 1 4 1 1 1 CuC-> jJ . 7r « <i u.<-u.U 1 m Tlj ^jSjlIl 

4-j-t, ftj jj 4 1 "f 4. J (jl ^ ^ -4-i-uJ Ji^> M ^La L_A (j^J 1 4 1 n rt\ jA (jji^J ^jJ j ^ 4 

JjL<-u."itl t_)lj-ua]| 4jjJj . LojI Cjj^lLI L«^ «^IjjJl 4_a|jj» 4_icjju3Jj«j 
M.MMfVl jj^a ^jJJl Ijuk ^ 4jMjLuj ^^LuiVI ^IjJI 




ljSJl^j y* 1 t u li 

3 Ju JUv ^1 1 11 i" 1 n I 4_jJU_C CjJj->-1 1 j} Lsl tjuo.Tu.iij ^jj ^j/iV uitl J-lIVj (jLa I j£L&j 
♦ Jj^l jrj^iaiU J-^^ ij^- 1 -^ * M" 'V j mi tUj^J L*^ * ^.«.uJlL^lU ^jr^V Mlll 

^ JL^ 4UI Jj_5j <jj&l JJL* <iJI ^ VI j.Un V j^iiJI 
«.^-lL jJ^» n 11 3jj_i_u 1 i^j I Jj—djj *«...♦ CjjJ.1 4_oj1 j ^ 11 ii > <J-£» (jlj— *-c 

4_t cJoLvIj 4 ii i<i <-<.j.o£ (jj» Ct^? )} °J ^ .' ^ ^JJ-"* Cr^ (jr^^-*^ (Jj^ <Jl*_u>. jLlll 
CjL^JLlaJI I j)i j I jJLaT <jj jdlj <(jjjJL>. Lgjja ^& jLJI l-jLcjus? tiluJijLa AoalaJw 

g-! <ilr JjlS <jjo 1 (f t j <i j^j JjJ_>Jl Bj^S i'i mi IjJ La l_3 I V$ t L^j-JTa aJJt 
$Jt> \ *i r j, m. j U 4 j mi TL 4Jl>J| ^1 j LH! ^,3 J^LkJl < nl"V-J Jl4j SV ^1 ^jrt «ilirill 
(jVI »1 o Utl cl)jL*_JJJ tj mi iTI ^Lmil f nl l^JeLasaJ JLB (^aJI JjJL>JI Sj^rt t Jjjua-Lo 
4_^>. ^j^a Sj^ljJI ^Lt.uZL( nlj t4 g >. (j_«a ni W >.\.my t tt'l't i.nl jru ^^^aJll 

i4jIjjjxj (Jj^ 3 ■ * "'T ^ inMU._i.u1 IjJL-ojj Jl3 ^Lc-UJI (jl LiL_rtJ jAb 

J>Li- 1 ^ miLx. ^pJI (JjLlo 3j_^l j ^j-Aj l£>^ 4 K mi o u 7\ y it\ * iLtuI U>^j Lew-i 
3_Lij>JI 3j^I jJI Jjal tT-<ii lJlj^^ jJI lillj ( ^ < itt j" 1 11 t LgLc. j mi r, 4jujI 

3j^l jJI ^1 r fi,U,l.ul ^JjUD^a (jl Lfcjlblj J JuUJ JU Ju>Jl JL-u->Jl <jr 3 (JjCirtldU M^Jf 

dujJL^Jij i JLill J j t; JUvl j q\ ^ J mi,>JIj 
<^«j jJl ^1 mi m,, mi I ^j— ilajJL y- 1 li^jj m^I ^,1 rtj (jjj ^«J ^(^^j^ 1 ^ ^flj 

1 jSLftj iJ^jJlJ ^JSLuiJ dilj|j_pJl L^j j 'n n~ ^lll 4_d£^laJ1 u^ju tjl I )j,lr. < ; ,<» <^->TI 
. JLsJLl Ijuk iJ £ 4 rtjrt^JI c_-u)l^->- (^iaJU 4^jjlJ, M^is jUoIjVI Li-ilc U-ocj 

(j^. <_ il ^ 1 nL 4-!^ H cLi Jl_>o J_a_3 i4-o.ua LU jj ttl (jj-^a i mi 1 1 

Lp. JI^j V ijJajjll ^jl^JLI ^LoV! jl j)j_J Mitl jLiuUjd t^LS-JI 



4 m^> •> ni <ys 4JLcJl j 4 * j inti (jru ci>L>JI LillJLA jL£ jjj i(4UI 

j-Js^j SuU «.11 ojla ^ <uV <-dJjj 

t3l_J_>Jl I j-A 4_Q_>- ^-!jIL>.| L-aJEJJ (j.n.LtJI Jp* 4jj (jjL-C < ti Ti ( d U 

jJI <j*aie_cuJl 4_j_3 L-L_y-_>1 ^JlII jjo-ai 1 <—)! i^-i < »> i u-Ti -<-a.t, 1 jnir mi f I 

Ij-Aj t(j^!jJl I JlC Lo }Lal_i mi-^JI < «TlmH ^jl j»^_JI 4jjJ.tTl t_jLtJ^/1 JjLhjj 
(jj (Jj-iJI U-c-T-J > ^-J < "j jJ-^LiiJ (jL-ujyi f Lt-_-C.i ^L»-V. ^fll J^lj jjLj ^ O i,n J t n 

tf*(j ■>. t^^^Li-wVI jjJaill ^-«-"^J (J^-JuJ (jiiflLu (j\ laj 4 j .^i Ml dJUfe tjLs 
»1 t>i r VI £_j_J 4 m i^V'ia Cj>[£j. frLiuj J.i_a"> 1 all ^3 ^"1 j 1» 4_j I I iJ7 ^l 
t,j^_L*JI ^_ijJ ^j_>-lj cjjidJl ^_i-iJ 4 ir^ mVi a CjLSj-i lIILlA ^ji^So JlSj t4jj mi jll 
JLaB i^jl ^j-u^LlHI iJ,jJ JL^J t3jL>j (jJJ n-*JI 1^1 r I Jj t Ti i m IjiuLj 

CjLj-luLLo t ^ y 3 Cj^LjJuilj 4_i-oLiJI j^yo Ji^JtJ! j»JLflJ CjlS^j-ai lIILaA (jj^ 

tili^ltJLl ^jifi. La J '< r jrtjLLj-i-uj t(Lkjj-Cj ^UajLJIj (jJSLJI) ^j! in jTl Lr^- 
4J -rj — ij ^"i -v- 4 j j Uli 4j1jjJ1 j^—^Lj ^ — oj t, 'J jU t (J-ua-Jij (jl ((^a-j^JLl) 
Jbj^JLt 4_iuLlJ! 4^^-uJI j* L^jjj t^r.i «liu-.t.ntl ^ i>i.,«\T 4_a_»_3 JlII oLd_uoljJLi 
C«u j T tiUj JSj t4ir mi t ^ ^jJI u riTf miU 4_uajJU>JI <iaj^JL j»l>SUi U^Wj 
Jl3j <LAjl& 1 *jj»xalJl jLrv ^jl 4j^_i \^,<Xjju tj? jJI jLjjlJI jjl ^jjLjJi 

I jjL>o JLS 4jjJ|j (jlj t4jl_p^ (^ ^paj-^J fjJ 4 j i, J I V < u (j^o C< V >n Timi 

jj i^TLj L^jjLj 1 1 rit I 4^j_jJI jjjj jlSj t^ii mm 1 n t, I Ijjjjj ^Jj LaLc (jpOL*jJI 



£jy JuLfl \ J^Jj *5LaljJI Jjjl Jl>JI ^ Jj>»I (j 1 j m< <£n Lj-Aj < n <U J-aV 4 jflj rt-»Jl 

( JLA (j r? 'r **o (j! k"' 'J t c i x>i r V 1 4_j>.L_^ ^-A Ly -t^ jJL! 

^Jj 4 i i n ) t L 4-jU^>1_>> I^J£Ljlu_4 (J^tJ *— flj-t^J l{j£-4-A C 1 3j ^ .<-U I (jr ^ ^JjU_LJ_uJl 
^^jJll <Ujf i^pa «*1 <>>rVl <?JUfc Jla (^JJ 2L>.Lv ^ fUb tjjjJl jLiLaVl 

^ 1 1 ^1 ^Jjt Cr^^ i O M ^J Ui- 1 (3^° (J^^ ^\-jujUjllm\ (J^°i (j-* L*_ll»1j 

OJL? k" f J ^ jJI 4jI_Lj| t j J o Q^j^LLI 4 K mi fl (J^fcJ ^y^J idL>oVI I Jl^j j j i «j ^jJ^JlII 

jjj e>^=tj Lo-jJa ^L^IaJ! jLLaltVI fuljJ9 (Jj-l^Ljjj 

djj|^>. t— jLtjual <j^o l^jlr. j^Jt-Tt-mj «.Lua£.SM j^-Ll ^ < mjjj (J^JuJ jL»**if VI 

IjL^w 4JL_Ll^ 4 j ,u \ VI J^o V 4_5jjiaJI dOA <jLa ^IfciJj . Lftj j r j CjL^jJcJI 
^j^c 4 < 4-ui 1 La LiiaJ I ^ i ii 'u Vj t»l inf ^JL^J ^LaJ! (<1UIL) 4\jj1_2_a 
(juiLlJI ^.i—O tiLu_-v t3j 5„aH (jljJ-iJI (j^a ^yjJI (jLt-ajVI *Lua-C.Lj SjLae-lJI 

<_y.ll <_p3j-U J Lalui (^aJjJll ^j^> V niU ^1 i n m i » V I ^j-^J :^J^( < < j nitl 

4JUv ^3 4 L h j ijT l\ Jrt " 'n 

j^wj_x3j Dominant 4 A juLl^ (j-jIjj o^ - ^ 4_>1 ts\ a c>\j-a\ jj) < ^ 

cJLuaj>- (jr^-It (illjj <o I 1 4 jlf- ^jjJl 1 ^"njj-oj ^^Ojj^JLI 1 "(K cr Ll 

^3-1 1 .^t j mi IjLIj Ijj^j LajVjI c-^v (jLa 2UL>JI djufc O- 4 L^-iic. 

4 jl <t r I i ( ii *< T i _ysjX\ (Jl— ^ "(1 (j I 3 1^ <; U ^jSL-OJJ 4 ( _p3jJLL 

V! 

Sjj-i^JLI L^jIjjj^ 4 ^- < 4.7< « n 'g i» V i Lof .(The Nuclear Donor) u tnaU j! ^J»U1 

^j^Jj i4jLjjj_jO J^a^e-a jj^s */ * , * ) (jjl VJ JjLjlj V (j^J * LjjJbjSjJIiil fjfJi 
AjIjJs tiJLiA jjj J^iJI ^jU'im/i Luli 4jxjJL*lt 4_u!j^J| j|^JU 4i^ /yj ^jJI (^i^ 
4j|j_£ i^VL *4JlC 4_uj-il C» i.a-jT L^jI ^1 * Lk Jl_jJjj ^Vl J^U 4_uljj 



^LjgSUI qj)6uuDjj £OuLajoJI qIS 9J 1-iLog mVi utUL'^jj 1T1 1 II liLo 

«dSLtoJLIj i4_JlaIu<i jj ^ <"i 4_t,mj 3jJL L^a_rvj <ClU-^. 1 i^ijt t^j>.jJI 
4Ja}A_c jA^I 1 1 ) JL-JjJl JnU Tl ^jl ^1 < n i" * «iVl Syz ^iJI I JLA L^_ud^-aj 

4_joI idiljjj^a < ^ 1^ *j 4_u I CjIjjj^s ' ^ ' ' (Jj*_5cj JLiJu>JI JjJ^JLl ^jl jjb 4_£^-jd 
<y3 L_a1 .^^jyi JJljlJI 4j ) j g— u ^jJI jJLUil J J 1 11 ryi £jJ ^>UTL 1 JLAJ 
JLti I 4Jl Mit.1 jJ)J^~ i 'i jJ_t_S (jIoj^aU JjaL>Jl jJfe ^jJ>JI L^jjS jj^-^J t _ =T JiJ 1 4JL>J1 
^Vl <j->s < « u i (i VI 4 jl o r ^JLjjr "1 1 11*1 ^^jJl 3l jjJl "< 1 <i (j* m -w i Lv j rt t 'i 

j*Vl ^jLj9 4_1L^JI oJUb < _ ;r £lj ^-jj "i <oj i^Vl 4 t'^^-i (j^l ( jJL-StJJ 

4Luv ^sLl^VL < JuJL>JI SLjjIjjJI SjLLI ^ 4jLLLj 4_jUj ^Imi n„ 

i 4_j1_J,Li Ij^iju» , a 4__jjIj>jJ| (j-i <t->«Jl 4_^^_C 1 «I . Lg_c^>»j 

^ 4U1AJ1 4JL>J| l^LlAj i4_u1jjJ1 5LLuiJ1 4_il j-Hl £^ ^1 4_> 4Jcu>J V J 

cZjLjjj a ^yJa >.j a L;r J 1 jjj I JU tll OJ^-f ^ «JlI£. (jr-&>5 t Jl sJLl 1 JUb 

^Vl La! .SljiJJ £_jL*£ c_jV1 j\ |*Vl ^1„\ -V" ntl t_^t_J LufcJ Lj^JLj^j" jll 

^ j "n ^1 jj-a «LuaJjj JL>.l_J Jjj I 1 nlr j t L^ILuaJ^j ^,1 V"i mt I (j^L^J 

^jLfl Sl^lLI ^JiULl jJb tj^£ 4JLw (JT *9 t^bJl^ 4^a- j" 1 11 pj)^" 1 'i J (4jiajj_xJlj 

4 jl <ir ^Vl 3l jj O-oJ V " < ■>! I j I Lot . ^>-jJl ^lr j t r> 'i n" ^,^1 ^0 L^j^^L^ j 

jJ! + /.^^ , ^) fi\ ^X ^^fll Qj<",r,. ^Ij^Jl JAWI 4*>%C JpS ^„.umiVI 

LU^ 4 / * , > ^.j^lIII sfjJLl i4_jLLL j^jus ^j'VI ^ ^Ij^JI 4J^>Lcj 

1.4.1 «1 (jP-ll ^pslj^aVl fjja (Jliw (J-flis Jc Jj, <r> J *J'lj ^1 t nTi < 4_JLo£. ^LstU 

4Jl lu U (jyA^ — i-uVl £j — i» 1,1 ^jus^j ^jl — uaJi ^ 1 r> "i 1 I LlAj ♦j*VI 

^■cu-u-cal, 1 ij^j ^^jj^—ill 4_j9^Lc 4 j tr> A 1_ i-bj! jj-jJ Ll-A a »4_j_Cj^_jJ| L^__u! $ 
4JL0 Ly .a,„(.fi ; j 1 — a j! 4_jj1jjJ1 4_j9^L_*JI t 4_*_ji ^ U (j-JjJl ji^jjfcij 

L)^ JJ> '^>" <lj 4j_A I ^yi <— >jVl tj^JL^JI (3^>- ij^JUM liLa i^J>-jJl 

l^ft^W ^JjSLujJ cJLjf^J l4jL^ujJI j j ".S? I (J^L>* (^J_>Jl Jj«J>J l^^T^J ^^1 i" f o i»>L-o 

i^>-jJl ^ \ g" *t ^1 ■ » a 4_3L^VL> ( /. , \ _> 4j c^jfcL^ ^oll o^Jl ^ 



^031.1 7*11 JJkAaJI 



L^>.^_j tUrt*^ /• ^ ^ , *\ _> ujVl 4-«-aLjJI 4jfcpj JnUfl ^j^So Lojut JL>J1 

. JnUit 4-ulj^JI SjUI £>**u« 



Genetic 4_iLl£ ^ James C. Peterson 1 4 -v^l-^l <j|>J1 ^^JoL^ 
jjjI ^ic *u_b ciu^*. (Y ^ j-^jil) V * M ^L£. jj)...i!ii.UI Turning Points 

l^JloJiS ^Loi-LluuVl 4_lU*j f LuaJl Jj£ L$-U j£hJ1 l-ocj lLUj 

^j^a <j^aL« ^Li,,«uTi,..uj V 1 <L-ila r. ^Ij^V 4.4j,ir-'L< l nJU Cil .j 1 fi_" 1 1 (j (jl ) 

V LJLk jJlll oLioiJI <jLa jujuU! ciu^SUj .4_Jb_a <jtj ijlla^Vl 

*ULJI J^sLl^ 4jcJtUl J^Uflu>Jl J^J ^ 1 M \y YVV _) <".,^ 1^ 

CjLj! ^-l>- (jr Li ^,»*i,«-(xil JuJJ ^fc.u) i Juitlu_ui,l cltLjjLdlJI 4_JI_jl3 4jl t n a (jLt 
^jiJl Cj 1 j *< rt 7i f I <jj (J^-oil l—Ocj t^t <i *"< f u U ^3 ^ 11 „>• "m c_3j_uu t "i ! I 

2 "1 j ^ < A J 4JLjt3 (J^Sjj <jl L—OCJ (jLuujVI T l i.,niTtuuV A>! VI (.U*I.,UI 

4_uLuttjV1 2U>.Vl jjjjz j. j S JiJlC 3j1 mi Vj £*JLsJJ (JjuSj T (Jj n t U £yn fjMtVl 

.|M mmnVI 4jUr. J^Li- 
42j«Ij£ j! ^.ra"«..i.U j^L>. jJufc ^JJ ^1 « u mi VI 4 j.Uc, ^jJj VI (— OttJ (Y) 

t Cj^L -l-Trr.ru 4-ui, I (j JL^ lLsj-JiJI | jjb <7 -KJ *JZ i jJ I J . 4_ijl„.< u I 

Jl 4j ^^-lu, ^jJi La <-3jju ^ jJI 
tiup- VI ^j-aieJall CjLjj^a La ^j^tV m> ^ J-?cj <jI Ll5j>- < jj« J^b ^CJ H^o^>Jl1 
Jt_u«_j tj\ (jjJiJ 1 ii 1 1 11 <i .iJLJtj Lu) ^-l 1 11 m i, 11 V I 4 jl<t r J^L»- 3=J ^jJI (jj 
4 Ti. j sr, „tTu (J3^J <L j^Tu-t-u (_ 7 ~Ll t 4jtj ir «,«!<**< lu U j^>; MiTl 

3JLj^>-j 4 ^ i.o.*> j (j ^^lajVl djL_A 4_>> j (j-^ J^JjJ * " J t J^Jj ^jLuujI ^JSLs> j-JLujJI 
4^j1 ,VU Jj^J ^1 4^jLUlll ^Ijlli I Ju^ La ) ^1 j^i L4] JjIo V 

^jLli.1 4uaj^ls ^ (jjjLuuIU (j-LJl (jLfl cdJjJj *(t^b>^^ Lr^ ^ ^ * * 

4 Laluu ji^^l i-u 4jljj^a (jLs ^_uaxLuuXl ^jLuiuVt La! t^^Luu>.{ CjLjjjJL 




^Lj^sUI qjd tJjtjj £bouL%oJI q\S 9J likLog T^Uuuuum UU fej >uuJI £j jjuuy liU 



t<jrtJUjVI (j-i-u (jfl 4jjJ1 (jLlajj_« ( _p2^-4J t-jl i ^ 1j.fi tiljl ' s l"tj A U JlLoj ufl^ *"r r n 
,3LpJ1 L_aiLua_<i 2LgjL« ^ l*IjjJlS Lt Ui dUi 4MV m. t^jJl L03 
Ciljjj-a Lr^" L£j~ **** «-r^lj-M ^-J^JU j^V miTI Sl^j (j f £jja J^LlJl t_.ijaeJ (Y) 

VI ^1 LstL <jt (i) 

<4j! JU ^jJS l^^tu t4_JLo» i^j^Zu-u ^Llu.("*i i 
4_J*j ^jJI La :^j!jJI Jlj_tJI U S ».m u. V I <x ijtUI 2b*L>Jl 

(jVt j-Lp L ^i\ <;ljj_oJI (3>^' (j-* J-*^^J <U iV>t oj^j <>! cjVL>JLI « jub 



iSjJki ,jL_u_!il 4_xU. ryi jrU^A LjrU^J JUJ^v < n m i» 1 ^ 

VI tjrU*. Jjt ljj_4i> (lyJjJl #ULtJI (j^ o\ 

4 ni o ,,,, -w 4_xU ^ 5jl j c ujVU i JLjJLj>J1 /plUl Iju^J fu}U! ^ 
C^jCj-fl 4_jj^ij 4jua_j^j V} (jy-A La _ j-uajJI jL>- ^jj _ ^Vlj ^ (jji_J j 4_uLjijI 
^^iJI (jh^v l \ j rt L)J^"' ' " 4,K mi t, I jjLfl dJJjL^j . Ljpl^J <jja 

j^^A jjjfc i4_t_x*JuiJI ^ ^ iliVl (J^L>- (J-uaJI 1 JUb J-^j-jv ^yS Jia_>Jl 4_j^>.Lud j>j^"< 1 u 



4j-oL^j t 4j jUII JL?^a ^ (^^-^istJI jj)U"ill ^rr< U 

tdJoJUC. ^j^LJu-a ;j l i ti'i^l ^j^ijl-V "j (JjflVl jl*> <j-u ^«1 nfcj ^ 4 lt.ll T I 

Ijuk (Jj^Jo ^c. «LuaiselJ 4jt_i"u 4jLjjv 3jJi£ JM_>- 3j>Lju_u ^\ 4_j JL3j 

^ya c >.*-u L;t 1j3^JI tL_^Vl (cJLi JL*_d ^ ^^IajJLI jjU'II Ijuk jp 3 

<jj 1 Uli I 4JLlJa (jjU^ Jj-*Jo jus L^jI VI t^}L^l cjUll^I j_^L>J! 

^^jlr <„, t < i^j ( _ ? -*LlII tltatjJI JLacjO ^jtjI^LaJI <jLs IjlSLaj iC-aJjJLII JUlII (jr 3 

,j-<0 <?^)JoLifcJ (J^-^BJ La jl.<ULLml jlj O "l 1 i>Vl ^-Lc ^«UaJI ClcwLJi JucL-uJ 
^jJI (jiaJjJLl jnV ni tl cLUj S^UlL.ti a ^yS fufcl j , n 4jLj >L_<jT ijl^ a I JLs 

0 >»t; Jj*Jj 3l_j_^J! j\j-lm\ 4_£^jJL ^ 4_LaL£" 4 j r j dr_-vLJI 4SJUj 






jjUl M 1 J — $j ^1 oiiVI U "i T I 

dibl L*jU^ <4 j j i^Vi < Jj1\ 4jjjV|j ^l^-aVl 

4j^jV| q1 ni'tVI < n m. " < I j ijJ^JLlj 4jj_i_^Jl 
LjjMJLI J l-J^^JI ^1 jwaf (jjLc r,.^>> 4_!l« nll 

jJjj ^yliJI c_j^_jjtJlj 4_>JL*J, o-uoJ 



(^A_(ji Jfc iJI lij J 5fc 13 



-jj jJI *LaL^1 Jib-flt ^^dLjjJI Jjj-iH iJJ^ (j' cV 1 tiUj^J t(_JaJI 

^ji^T JLd£ t j) 4 i.H (j ^jijJt \ ^.Laj < ii j l£J^**J1 ^.g-JI CjLlJI 

.(j^iilL ^Js^j ^jJIj u n. rt'ifl lj11i^>U ( >>c< jO V" i nj ^jJl Prozac 
L j &L t (d^L>JLl) ^^liVl^ j-^jJI (jru ^jJjJLI L> u_bw (jiySLj <j! tiili 

*LJjlJI ^r.otnj (^j^Vl JJ-^^I j^J .4±jLjJI 4 i r j m -r ij 

4j IrttU CjIjJLaJI (j* i .i " I 4jjJlj>JI CjIj rrt*tti ^1 J V"< ml (jLiuVl ^jJ l^n i.ixS 
<U5 — ;j La fukfj . ^J-5tJ V L;r lll S^ljJlj 4_j^_UI 4ji^iV miIIj JiJ^^' *L£jiJL£ 
4Jj1^cjoj i4Jw^ic_uuJI t^-ljj ijy oil 4_^j_Lj_>JI 4_»^aj_J! 4_JjL*_d ^JL*J! 

ALv-j^» u <t i nj La ^JL <j| JjlJs J ^ia I Ij_<i_C (jL-ujVl ^yij, tjt 1 g" y a^j 3jLtl 

c-aJj^l» cPbj^' "' ^" j' Human genetic enhancement 
( j.»j,,.„<.i*jlj— a» L-aJl \ A"\^ ^l_c ^3 <q t Jj^ls 0^0^ (Jj-^ dj-SLiJI dJufc 

*.L)VI ^j-d 4jj^ii_±_M CjLiuaJI ^LjIjJ Jt^>- 4jLj^ i 4jU_lo JlSj ({4jjIjjJI 4j^_ajjtil » 
Lr oXs\ ^ jJI ijljlJLc. Lc J Juli . 4j^ojaJI 5L1co d)jl^J ^yJL. 4_ij9 3^JJ 4 ^Lu^^ cP! 
J-ojjJI «Im^j jjJ] t4_"e.LiduVl ^j-Luajj 3jl_>o C< l t— i ii! 4 j }r. 4ij\_t ^1 

^LgjjJI J frLljVl J 0 J-1\-L->l}\S i Lljljj ^JjLoVt jl (^J-flVi J>1 j" m. L .n, Jl 

t 4\jaj_*-iii]1 4_uljjJI oLa^all ^ufc^VjV IjJjjJ (jl ^uiiej ^ jJI lJulioVI ^ j ntjj 
^ j r CjI i^TI tfjufc pjU -fcJ IjjJj ^jjjJI JLiia^l Jl_fl ^jl LtJ Jj 



ijLuijUI t a JjLOjLuuog ^jljgJI yj m'i II Qj ih "Tu 

j y c. Jl3^ (Jjuiill (j\ im.^ ^AaJ Ly jLL3jJI j. ■i,",. l >iU a\ «t i »1 i^jJulj 

j»Lc ^3 Lu U, I - 4-JuJij.) # '"'^ t_S j ini j rtTI O-»- j _ 4 Ju-Ti-L) )Ij^jJ1 L-dl^ilil 
^yjj 1j_Lj,j|j L— utj , i a 4 n U 1 o (jlSL-u (j-o |jJL-C t— ijl " ^wl «'•f j "w i ) AA*\ 

^ULl (Jj-oI ^j-o m I *l_£j^JI j. n i»Vl ^JbjjutMj (j jj — t - ^- T u 

lJsjL^JI <J^J t4_j_dlj 4_jjIjj 4J^L_i_uj ^jjaLoJIj <±<j-w i^^jJLusVl ^ I jX. I j l_J I 

^IajJJ j»jJI 4_xdJ (j^Su ^jl (jj^C 3JljJL>. 4_jj_JuJ 4J^Lj (JL_uJu_(_uI _^j4> 4jjj*jJI 

, 4j3jL>- 4jj1jj CjIjJlL) 

ju ^Ir. Jjoiill t> r ii -n't ^Jlc n T <_ a LSu^jof ^^Js £j /ini ^ A*\A ^Lc ^^aj 
4_JLH1 cjLLu^JI jjjjJ^j iSj-^i O^J ijjLc-jjLfc mtl ( _ r cju p-L^iVl jl>.I 4JLajl 
^^-dJI ^lUa (jr 2 *^ .SjIjlJIj j^L^aVI t J i ii^ H tJj*_j>JI : L ^oLit_iiVI J'» t u ^ 

oJJt CuL^j t J i ii i 11 <Jg i d t " j g"i ^1 4_lUVi ^jl^ii! c Ls oj>A_»JI 

4_ulj>Il CjI nihili 2u_lLaJI JLp-Vl p$\c cDjJ orULIjIl ^i^T ^L^l 

^Lc 4_uLLajj_J! 4_o^SLr>Jl CjJI j I JL3j i 4_i_L>. I jJ I ^Jjj c-.c^Jja JjLifuj 4 3j^_Jl 

u_ocj 4j1 JlUcfj i4^Laj jlLu V Li>a^ ljJ^_v J < m.j t 4_sl^ 4_j£|jJIj 

jJajt) 4_L_u ( _ y xix-j« 3 I jjfc j)j.*L>J I jL-JJ (^JlJli ^jJI £jj-J1 ->o 



(Jjj^jj Lc_jj jJij-A 4_Lt3 <ULa La j^jlIj J^ll) ^ M jj^» 4 i's 

iMein Ke m p h «^L^» jU^J LbS' j±l* cJJl 

4_J l J^AJJ tf 4_U IjjJ I 4 J TjJjl i.iiTfc.'tJ 4-JfcJjl j" r ■ n 1 » 4 t 1 nj L*J ^Lsej 

Jl*jj * Lu jJI 4_jJj1jjJ1 cjLLu^JLi ^yiiuj La <LoUiJ1 JL^Vl ^ <r ^-LH ^ c^ 3 * 

L$J (^jLj iJjLi\ 4_jj3jjJ1 4J_)^_L2lj 4_*_a 4_uLUI 4jJLUJI t_j^>Jl ^ <jut^Jt> 

jj^> • * tlu . 4 — a ^JISLuLjj lIi^j ^ **i mi < LjJLc, L_£_i ^1 JllJI 

l> Aaj ^3 jbjl jl3 JijLiVI jjlc (jJJ 4 unlTL j^jJI jjlc ;jt citUL^^yi 

Jl! I (jjjLaJl eiii Jl^ tt j^a-ui.jj-itil1 1 ^ t i >>j ^jjj 1 j n H 4jt j " > ^jry-aJ I (3^3 Luq 
SjVjJI Jlaj tljLUJl 0 riV" JL3 Ij^J JAWI Ijub jj^SLj <j\ J_^ij ^jJI iZj>IjUJ| 
J i ^ n'g ( 4-Jjl i^" q|j 4_^:L< " 1 t—iLu^V j t J f^Jl - 4ijl_*JI 

, ^ ^ ji^J^Jj ( " j T l j^jJ t \_^.AliJ I 1 ~ ^ L*t-4 ^ ^.<qJjlJ i 
(jrt-l^>JI ^ysl d ^jfjL.m'i L^jLa Ur iji ^L^J L^j? 3?^JL l lz^j^c 1j[ 4jI 4_jt .l-VJ I 



JljJLgJl J Uj\ {JfC I J J "< *C J I ^ jl^ t fll" TfcJ JL- £ tc-jl J M)Vj . e- 1 A U ,^VI 

lj-Slj_3 l£JJIs 4, .a La fj^ 1 1 j 1 ^jL£ "i j! &L>» ^^-fl t-jj-Jiil (jLfl (^uJu-i^aJ I j 

SjLaJI djuk jljVI ^jj L^_^Js ^^LiujV! jjj ^ jl_*J1 Laa-i. JjLVI 

^gjJ.rw (J j) -v L_flJL_H_se c (_yi\ U <jL^ ^j^^-J i4_l_ii3 Cj1j_L_u JuLaj . 4 i— luJI 

JUJUr ~t T (ju_cJI < j— ->JI ^jj— J*u— o ^«jCji C<jl_(Jo j (jyjjl 4-LjI Li J I L-dJjl i^U 

<j! J r? "i r I L?j t 4 jin tti 

j I ^L^a^Jl 4jjjj« (J-c^>«J ,^111 (J^>- ^L^i 1 1, i tr> (jj. \ i^aj c Loi 1 1 1 ^icu^a 

3-Lt-u ^^JLsB_*iI ijjj^m j-J-^) 4JjvVl &JJb Qja ^ I -> "i 1 1 t^jji^Jl 

j' 

4-^r ("'^ (^ji! cVj^ Jy\ lJSj .n't JI>^Vl ^ I j i i< ^o" <? .U 

J_oS CjLa j £L > Jl (J_l3 j j K o 4_jlc jJ^Ijjoj ^lr>*f a -J-CJliJ Cj^v l!iL-ujL*JLI dJUbj 



(j-ujJ j^ai ^ Jj^jJ! t 3 j >_La3f jjJ (jjjLa t_jLiSLll 4^»jl1^ ^ tzjj^i UiT 

t—iLst-uafj ^LaJL>-Vl »1 ^liT-j j^^Lt-uVI 4 n ii M ^1 ol <T ( j-tai*l Lubj i 4 y.jjJa J- 4 3 



^ (j^LJI ^^-iiiLstJjj ^jl I l< a t-Jlajj 1 (j t mi JlIj <j? J»*! (ji^. 

^L^Jllt t^jiiJl t«,i Hiitl 4 JL*^>J| : LU J£ 4_j3^jlj La ^ oj< j ^ (^j>o 

4 "i j n 1 1 CiL-i-uaJI ^jri 1 1 4 _ j j — cjJbj,,,tTu <±c?e „u ,jJ LjJl_*I ij\ clU j> 
4_3c_,j j_p Jujl Loj . L £jJ*-*$\ ol n ir>H <j^a ^1 i »11 J? j tV<U £e_j_Ji_> 

4-Cj^ mi (JjIjJflU C^y) ^IluJ 4jrA_f « ,to jiljj < *• # ^ 1 j ^-J,.<U>JI (j I jjfc ^jLuJI (JLU.I 
OjLi^c ^^Jb i Lfcljl L*_* t4.A m U t <jl <jja f^>^ Cr^J *(l JL».l 1 4 j *^ V 
j, »"<_.t<uj Jq___>o <J7 lII CjI <i mil (jJuljIo ^Liloj-*»! 

_jL3jj JU>o 4 1 11 <n (JltBjJl (jr^J * JuljJU JSLuiJj ^>_>-I <Jj^ (j^o JLaIjVI 

. 4_u3Ll111 JLl^VI j-i-c 4jj£jII CjU JLUjI (J^K JCIj ^_Lcj Vj) 

(j I (j^Lci (_5Jj.II oL_L-t_aJI c ul.lJ'i ",.1 ^j_al LaLssjI ^lILLa ^jl (>J _ltj 4_i£CJ ^.aTlaII 
J< mi H Ijl^j 4 UJI 4j^_*JLI jjJoj j La J!j_^Vl £-L.*y .Sju-^ La j r, t'i 

Oljj-CijJl 4^>>l J J Ml ^LiJ-lVi ^IL>JLl jjl i _ =r JJ M^jjj j Ml ^J-^t 4_fl^_JU (^jJI 

^iWinM L^ Ijl La Jj^ (jVI (jja _]jL>Ji i Ju Jl3j . 1 iitln 4_uLujVI J Lu j-laitej 

^JLC ^JjlLtdul j*J— 1 J I f (jTj— i-t C-tijl J V Cr Ju_jj (j! 1 l_lr C-r-^LJ jl 

_jl (j^Ujj (J^Vl ^ ^jJj JUJUk JljJL^j ^Lal <jJfcJ J^_e ti^>>*^ ^J^^J 

jLLai-t ,_yo Loj Lu 4^.jJws i^J-^ ^ (jr^ '4_^j_Ix>JI 4 1 u rt 1 1 4_l*_-uj 

Loj i^ljLiiUj Lo j u.ij^.jA LfcjljT LljIj ^pJI 4jjjJ1 iLilll jJai. L^Laj 

_>-^JL) ^Jj ^yliJl 4_Jj K M l T I 4_Ll_J1 ^ o M I J 



ijLujuUI iJjAjLuuLOg j^ljgJI iJjuuJI ^jjlujJlj 



jjjb La (jl j-^Ju (jl 'Tii tJLtiJI (jj<i L^jl t h i t<~\~\ jf 

JJl^j La ^JtA (j I ^^juaaj ^j-Jj . JulII 4 n j ii ^ j i^ij Jl3 j^a-aJI JLtiJI 
^jJtltJI 4_»*ljj ( jr UI CjIi t j, > ^ "II (j— c jLj jjfc 1 ^1 j n "i i ii a (^ 



JLl^JI ^Lal (j^o (>c. t^j/ill fJUJI ^ dojL^. ^LVl aju* ^ 

id^jJuVI 4<i n, 4, t. l, J j 4jLcj 4j cT.M/h JLflj GATTACA 4 4 .J ^«JaJI 

<j£. tijJLjBJLj 4ul ^_<-tj^/l (j_o j Jl_jj_j t^ljjJI (j-U-u-stJJI 4J Li-u-a ^JLjlj 4j| tJjJ^>. 

^JL i ^jut^ ^gh .dJI jj_ju^j^ . 1 J 3 ^-_j_jJi_jJI (jLSLaj (j-C-J L, g JSj^>.j ^j_Li->Jl 
IjlA i4u^,,uL,JI j..-1-.jirJ 4JLjLa ojl tiJ^LLa! ( _ r k: jL^jV! 3jJU9 Jii ^ 4-u»L>*j 
4_dJj_LaJL L^J (jr^- 4jj Jl^j ^ j^LoeJJ (jLujVl <13j_*_cj ^jjucjJ ^ jJI 

L-u-i-uJt-)^ 4,</-u >iU CjI£^_JuJI (jjo < t r 1 (j! (j^a (jSLcILuji (j-o liJl i g Vl . LaI^j (JT lll 
j 4J 4^jLoJ1 ^yl^. ^J-L^j (jl Juu j_A LbjLLsej CjI <j ,<^> 4_Lj 1 (_|a_3cj (jl ^oJL^JI 
t4J-<i_i_uJI t^Jjst-^J! 1 3 j miL>J ^jjt-juLu (_ 7 ltl CjLLuaJI (j^j . 4 i i U (^ GjLLuaJI 
(j-oj i43j^jcll (jlsIj^aVl 4^LloV L) JJpJl ^ ( u n <TI JaAjuaJI i<-^^>JI 

^Xa\ dJL)! jj mn (j! VJ LiLir. Loj . . . 4_c LatAI I j jIsLiJll i_<^v t 4jn jm^JLI 

^-<-uj (j£. Jj^l Jjj 4 "W Cr-* 4j_jl_tJI (jjj^i t «j i^^LflVl (^ dl^j i^JlI! (jLojjj_LJi 
(jl ^.»-1 I JUfej i 4Jl-l-<-uJ I j 3 Jl_i_3«JI CjLduusJt ^ o i nj La (j\j J <^ <ij ^ jJl tU^tl 
^ d i t j Lol 1 4 7, r... -k JI CjLiuuaJI (j-a jioLiJLI pl j » J »" <>> tj 

(j£. J-J-O «\ «| i ii I (( L^LjLc )) ^Ij'g [,..>■ i^gciTu JL>-L3j . 3 JL_|J*_d La>j, j "i \J.xu.* a \ 

^qJLa_aJLI 4 uituA ' < mU ^4 .i jjj (j£.J ( _ 7 -jljjJI (j^-i.u_^rJ I 3j_cj c-iLsfc-usst 3^1iiJ 

4_2jjJeaJI L., < * tt,..->. J-4-l->J, I j|j3l ^jju-dJJ t^jJLl->JI j irlf Julj La (^ (^Li^ijVI 

iLuJ 4jj|jj 4 niU (^J ^ <w n t^jJI ^a-Aj «tfaJx*II)) Miuc LiJLl^ t L^j (jjjJjj ( _ ;r ll! 

(jyil (j j ^ "i < j 41aI (jj^ 4^5t_u_jj i^jLc ^Ijj (1)-* (j^tV mi t^i j-Aj 
«^it-sD)) (^yl^. 4 its>ju\l 4_iu J_>J I 4 ttl ^j-LaJ I j»ljLitJL-ul ( _ T 1_C jjl^ ^_uL j-lL^ 



j"m jJj JuS 
CjI JJL-5J! ^1 J u t nj j— 

tfJ-Aj i 4— t_/Qj} 'u J i 

43 1 U < T I ^,3 4j_9 £-u3$J t^jJl ^^jil Jl3 4jI t^juiaju ^jj-OJj *4j9jLi* CjLoj-o 

jLluj i«JtjiiJi L» Ljjj (Jj-uajJL 4jj> mu 1 T ^ 1 "'j "« < » h uiVI (jj>) -JjIj 

LJU. fijSj jjkj Jj!j iUa^ul^j ^ ^VV ^Lc c. ......b jus 4_JluIjJ1 4^LL=J1 j! ^1 

J.r-M ^JLjJI ^ 4^ojILJI ^LjI JJLC (j? ^ rt" «JJ i4jJuSJl lili ,l j£ 4-uJua ^ 
(jj_jJLc.) (J^joiJI (j-A-ui.-^-TJ 4^j Jl-oJI CjIj-CJlJI (j-Lj lUajj ^Jj . ^ait—ii l_oJ I 00 

£jLuJI ^ j-p-Vl o^-^y «l^tjLfi» ^tUaJI JLj_>J! ^L^j (jJia tf juu 

t<±uJU>J1 ^JUJI £-a 2La|jL^j| jlSLeVl j^Lubj {y* \ j L>^? Lr^^ ^Lj-J^ 

.IS^JLjJ! jl^Ij < n ^jJI JSLU! J^l . .."'i (jl LiJ (J 5 ^ Lajux.j 

LlUli ^jV i JUtJ I Juu U (jLj-uj^VU ^IjjJI j^-t inrCJl JL?t_4S 4jnjrt ^11 c_ijL»el]| 
r ii'^l ^yic <_^_i^teaij 4_*u^m CjLilill j^I ^JulI dAJjj 'LJL>- ^j^Lga j-jr 



(JT i£, l-jj^ ^"Ji-j ijj, <i" jl>- i (jj^-l^j t j^jiii (j i (^yi^- ^— i u> t j j ^ n 

1 o<j a {^,,a"< y a ^1 j t \ rtV 1 *LiiL>" 4^LJ,I SLialll CjLjISL^VI jl . ri*>V I 

Lila—L^ jjC U^* , 1 -lj>jf ^jJjLa (j^^ — u*y\ ^jjl—jJI (j^aj 

; LjjJa j mi r 4-jlijI jLua JL>Jil 1 JUb ^ <ULa La 4 jlr 4l!l (jjlua) JL-*se_A 

Jl >U Ijuk ^Li-JI (jil—DLli c_jLj <ij ^1 (J^T lt IjL_3 i^j-^>-l 

mi^Jj <L$JU jjjV sljll -^1^ «UJI (jiuo) 4U1 Jj^uj JUa 

jjJS ^jUtJI 4jwj^1) «tiJljLj dujj (jJJlIl CjIjl» j nloUa L^LiJlIj ;L^JU->Jj 
(j^iwj LT*-^ tJj-'-V-N (j t it±jjjLj>JI I jiifc (jja ^3 M J .(^LusjJl g\\tu aj ^iSLill 
4 n ir^> <jL^ Jjlj j^k *3l^«lj (J>>^JI jLxL>-l cljj (JJ^ (jr^ ^-c^ll CjLLuoJI 

Jijj-upl (j! t j_4 (*A>^ Cr^" 5Jjj4^>JLI CjI n trt\\ <j^a (^Jk (j7 lSt}\j L-*xuu>Jlj <JL*j>Ji 
3l j 1 1 L*JL^-*i jLui^lj £-*-aJb tjJjJI (j' ^iA O-" 3 J -ijJJLll CjI J ^i^. j»£j JL9 

J j_i_u^JI Jj-^j iJLiisVl ^If j ^tVi 5jj.«.^U CjLLuaJl jjja 4_l«3 ^ jJI 

t\ n t ,MI ^ J^olSUI <_>1_L_S ^ jjj <SjJ, ^ (^L-u j 4 jlr 4ll! ^ lr^) 
al j < ul j JlL uirfl (jL^ U < t Ij^-iJtJ» :(Yi ^ 4jr <i i r> 0 ^j^*) (jH^J^? 6 -^ 

< ,1 Ul (Jj—ujjJI j I tl»JjL_>JI IjLA {jA flJJ . «j^jlj—^ 1 al -j— Ju !j j-^->1 J-^-| 

. ^jVLxj ^Jl jj^j iiij VLiLl <U J |- ( t a L$jV 4^Jlj St^II jLlitJ <j\ J*->JI 
»1 miTlj JLwjU 4$ yjj* L^jI 4jj_jJJ! tlujL^Vl (j^a j^ill Ijuk 3^^-" (j^ 9 J'-Hii 

I JLA ^yJSj i«^aVl ^SLt jjlSL« JjJ^JI JJJijJI lj_>-j^J» :(|*L-oJ 4 t\c 4U| 

SjiJI 4 n i«-> .« J^TaJl» (jAj L^>^' 4-ul q.ujl>-j 4_ijIjj 4Jl<^ i Jijj-ujJI ^^o-a^J 

<±jj JL_>. ^^L_i_o]lj B^LuaJI 4_i,\r ,Jj_^j t^4_uLt ,< » >JI 3j_oJ! j <; 1 >> 11 JLit ^^UJI j 
I jufcj t t^ll (j-aJJt! (j^a 4_1J| ^1 c-o-fj J-£>- (j-aJJLl» : ^ I < u.a <Lj>.jJw ( 

ij^u <±<jJ "v- ^yflj >3ja-^ > Jll Cj\ <i i^ifl i _ T i£- (X>^' 3j_i3 Jl^Jj J^ji^JI j I t _ r i*J 
<±uJL>> ( j r ^ ^^LcuJIj S^LuaJI 4_i,lr ( Jj_i_oj_JI J j_oj 1 4^ J juoj ^.Utl 4 „ol^r, 

lj_^oU V»:(U"\ 4^r n,^ LtJUi]| ^1) >^ j^I ja^ti ^ -ijj 

^tblj (J'C.tli.j djjLstlj cLuJuJl Ijuk j ;(( Lj^Luo ^.Ufcj Jll^il (jL^ 4_uj_aJI 4_il^-_flJI 



(j! jjjl < n II Jj_<^jJt ti*JjLJ>. jLj_LU «Cm lllj J-UdVlj j^—^'j 



CjIjLlIII m^jJ ^IjjJl jrt,uL3-*ill JUst-^o ^ 4_u!jjJ! 4 m, t )$]\ 4 "( AjC^ La ^jl 

^ 'i. o. .B t^jLi^oV ! ^ic Oj^j*.! tjr lll CjI n j jtn'tl c j-<a j A<\ \ jJl^I ^Jfc CjLIj_j_>JIj 

Jj_flj ^UrtTi ^Ljjjj cjIj. mi -^Jl 4_ajLS^i ^yl^. 5jjLi]1 ojjJ\ ^Lijl (j-o I^jSLcj 

dil m ^ J-4->tJ L^jV 4 j j mi «tl CjI J j j U ILajLS_A ^yic SjjLlll VojISUIj L^juaJI 
SjjLd LbL^L>> (jj^J iji ' mi r Vl Cj|jL_LjL^a 4^ajl_i>3 < j_^ Laj i-^j^L^-i 4ioS-J 

L-dLtju»! ^LjjJ Luajt imIj t4_jQ^>.L^Il >— ilj ui -* W ^yzVj*. puj* ^LjjI ^Ir. 

Jul 5^ ^yic (^jJL>ij ^^^lll j I 5j j <i <itl 4j^-jJI j) o n ^^lll CjLjLlIII (j^a 4_^Uw 
^LtlaJ 3juC.l m *\\ 4_JLc olj-i^jJLj CjLuual "i ,t.a\\ ^Ic. ^^JL>u jJl^I 
< h in \ jjl^l jjJI CjI^jJ rt"<n j j mm j ,^JL»jl jl^ i» (j_<s j-lil jIjlcVI 



(jUuiUl I 0*1 IIIO9 ^DIj^JI iJjuuuJI Qj»l.TU 



^ LuljJ JjUL>3 Jjjfi Jj! jj a Jl-oj3 LuljJ 4_IjljJJ CjUIj) j ^ Lol , 1 \ 'i j v. 
(^jJI j-ciJI tJI^>Aj mJ^SLwJI < _ r jL*aj_jO 4 a JLflf,"i LdJ (^jJI (jriJj-oijVl ^J-A 1 ^ r a J 



(-.t-gJ 



CjI m 4 \t -v-jJ! 4 h -*itl ^JlLjlS 4 3jJLjJJ 4_3t_SULl 4 rnj^-JI ^1 4_jjLwuV! 

LaLj}L>. £^>- Jjal^ J^jL^ ^1 *br rtll.l 4_tiaJ5-J1 Jj)>- Tt Lajucj 1 4 irij^JI 

4jjjJLI I j JlLa pLgl 11 1 1 ,jV j i4_ol.,i lt L)VI (j^J^_t^jV I 4_jj^a ^^ic "i ^."c < n 

3^ n. j II ^± 1 Urt 4 I ^ m <ii ^j_C j j 1 t TiTL L4J ^ ^.f"> 4__ajj_La_i 4\j_v.JlJI 

^ 3jLc < U mi n ^^uujj-i-fl «l.jO» ^ 4_BJui JL>ob tiU j ^j^sbjj *4jljusjJLI 

j_yjJI « 1 .(j . J» Jl 4 .» U a J (^Li-u-jj (Jjual CjLLljk (_yAc- L^j j^L_>JI ^» j *j...vt!l 

J 1 ^ nT <_ mL>J 1 ^, rtijj . 4 h \l V 4 ^1 jj I «I * q , J» (jjJ-C L^j I jJL>.y 4« 4»jju_>. 
' ' 4_ajjJaJ I eJJb (jLa ^«JLjlIJj . 4 1^ 1 .i 4 -uli aj^ ^jJ^-j /j^J ^_ujV' 

^jIL>ij (j^l CjUIjj^tl JJlc JJUjj .4jauiojJlj LjU_j!^jJ1!Lj ^L-ujVI ^j^Jj^ujVl 
LlAj t^jJ JL*j La^J JuljJb jjyA.i. »/)) (Jjual j^" 3 oljjj-fl 4_jjIjjJ| L^jjLa 



^jL-nj^U t_jj^-aJI J, t a "i 1 1 1 1, 1 £ _ ? ^ L*jj^ iCjLjJJIj (ji^Lstl) 4_>*jJ,1 jjjlalll Ijuk 

JjjJaJL C I j-C JL9 CxjL£^ CiLajJ.V a cAau) (j\ }LiL<a j j ts\ ~i °s ♦ c__lJ^_SJI ^ JlII 
iJj->** Cr-^' *— iL^jJL>JLl (jj < u m ->. I JUJl^v ^Lij ^JLaJI J I jJLLall 4 j ajl.j -»Ji 

tjjfi' * i* L^jI (jr^ 1 uty*l>^l oj ^hL)J ^j-**^ cjLjLjjLIJ (jjjuJILa 

m£ i u (LjIjJ 4JjUtil ^1) L^jV tL g,\ jirt" J£ mi a j_«Jj CjIjLJJI ^ 4 m t\\ 

(j-^ J-L^J (j^-xL« ^ ^_yA <-J^_Sj Jj >tU ^yl^. (jj— jSL^-A V I <J J_C J I jJ. 1 

-iljJJ dJLA LjLojj ♦ Unllj SjLjJaJI olj» mi ^JIj <-j1 m, rVl JULI dil Jl_j_JL1 
l-jj mim JL3J 4jjJ1JI Jj >^L^J,1 ^ Jla3 JLseJJI 4^*-i-aJl 4_ut j o j.<H 

jJ>-'\ tlH-JLAj . jlj-L^JIj (j I Mi'tVI LiL!i JUU U^jjO C-JJ mm I *3-L3j^>J1 ->LJLl 

SjujJa jLLaifc.^ Air i^-tllj 4_1_l_J1 t jlsjju L_3j_i-u LjjIjj SJjjtll CjLjLjill (j? ^^^^ Ju 
djj J-ua I ^ jy ILJ1 Li j j j I Lsejualj Lo-cJ aJJt jb>'>\\ 4_£rvj ^aIjj ,3 StS^j 
tLuAj^fl Ct^J * *»**^ 4_lC.|j^JI oLaeluJLl -i Ij-j" < n I J £jj „Ij ji?"<t 4_4jLu3 

j*j_>JL£ 4_ojI JulJI CjLfclUl ^Ijjl 4j}Lj 1 *y "i mi Jij-i-aJI c-lAJu La J /r. 
Jj-t-a :4_JLi]| oljLuJI L^-3jjLLu» ^i^- ^ Cr^U tjlj ^tl j fdal ^Ullj 

4_^JLju_a jjj J-a ^ >l Vij Sj-^- ^ (LU-j ^icVl 1 j >jJj_ ij 
4jj_tU j j r SLuIjulJI jIjJII (±JLil1 ^jJJI j . 4 j t j j U H 4jj .h <ll ^ m.V| 

4_j < v j " ( o^L-jJI < iJ l \ •* "r m,)L^ 4 j / U . I ^j_Laj Coe-Tot L^JiSLIj i Lu I j j 

JjLij {j I , H <i "i t j »1 tt| ^jiaju (jj <j^o ^uiljJl J^-J > 4_oLi n j^Jj 5 h H ^.mi^/Ij 
SjuJLl CjUjpl t^jl mi'>^U jj-ju» M^t ( V j V Lu I j j SlIjulII 4j JLC-Vl 

l_3 jj-^>- (j^. < Mrijr" V 4 1 rt i o l_sjjj>» La> j_n *) j 4.LJv jJI cjLu^>J1 p * ^ j" 
^ r>>A U" < m"i V 5jl*JLI (j? tjjjn.rt" t j (jj^j^-T «.LoJL. liILla >a j t j jUti oIjj^JLI 

L^JU p mi^ J.n"l m Jl9j t4j tj iUTI 4jJlcV| ^i>\£\ \jS LoljJ 4jj_tll 4_j 



:Lulj3 ^JuUI 2bjLcVl l d » ,m,i o\ ^ JX\ jU^V! Jib 
U3^ 0^ h^S* '-'J-"* * i4jJLc.Vl ^ u i 1 1 4 1.1 41 *1 3jLj J) i^JiJj tl>^** 
Cjl—uJLs «^j-lj j T I ^U*aiJt ^9 JLx2_*_jJ1 Juj_j I Jufcj iSjLuaJI CjIj, ml,.-t- U ^Uajl_H_d 

jjfl j-j-i^ JJl-C (jJbj " r 1 Lilljllj i j H ^yjS (jlioj — uJI < 1 1 1 k 't ^ya Jlj^j Jl_j9 
CjL*£j Jjlj-*J1 LkJL^jj iaSLjj^sVl 4_aj£>Jl Jc 4j£j^oVl 4jjjdl CjI mu jll 
cL^Jul Juli 4_ul <n*tj CjI JlcI < « o JSLi ^lr. LjjIjj 4-JjulU 4j.JLc.Vl {y* Oj i t ^ 
L_aLt*aj (.".j -w 'Lulj^ 5JjL.tU 4jJlc.V1 (j-a LiJLl&j t Y • • t Jj>jI ^ ^_j^-j>JI 

jrUJ JLSj .^jjJLlj ££JL$JJ dj-uLll £"L_LJ (^LiSjILjJp) ^ MdVt o ->JI 4_jJj 

Ju9 oJ>ii ^0* ♦ (jfj iljjLa JL3 L^jj^JLge.'i.-uJ (jjjJl £y* 1 i^V mi tV <j! Ij-p-l 
t^ t i ,i^r> «11 jl_^j>Jl (^^3 ^j^o Ij^c V 1 (j^it j lr Cj^Joj i4_u JLj CjLaLlj 1 <^> ) 
L7 ll1 CjLujjijjJI ^jl jrUJ tliLsej^l ^jl-jjj .i^JLsJLl 3? f.\ rt 1 »M 4jjLfl^-i-C. 
CjLlI.c r ^ijjj i u t U jJLo jj Ju ^» jJa3 (j I Lu I jj J J-*3 <j t Juli ^jJj 

4jJL£.V1 ^Ls I jSLaj *4_jjIj^]I 3 j LU ^3 CjI j nUH CjIjl^J^ Jl jJLJI c-iM n"niVI 

4jjutVl JjjJI Ijl^J 4_a> "Ui Cjl_£^-jJl q\ j a t-Jj . (jr lu«±J1j (J7 _^e_u^JI 
4,1 i "1 1 n a i^JLaJI (^yjS SjJuuLja ^jloLLa 4jju>o CjLj 1 j) -LJeX j <*Ii 1 1 1 V-j i,.* <n 
CjLojSL>JI (jric «-^-^c-J LdJjJj 4<Li2_i_Sj>J1 LAjIjT t <*ti^ 1 j^iLiJlj t_jj^j>J1 L-iijj^Ia 

^jjJI I JLA ^JJJJJJ ^Laj} ^^ic ^ajLusj (J^- 3 - 1 ^^t" ^-O^l ^ i>>*1J J I j-^ ^ * * ^ 

tLuljj 4Jjut_A 4_jJ)l jLi. 5^La ) A V 'i niL ^1 tj ,,i!1 ^1 4J.<tj ( 4jjLC.Vl ^ 
L^)1 jJtJI i. >\r (JJ l£. ^ualj J^ i* j c.. "('y ^jl 4^?r" Cj 1£^j> mi 1 1 LT ic ^^j-S^ 

1^ jJI d jlJiJI iij^v JSLj tjLlitj fj\ (*\\ $ "< mi <i U ^ i 1 n-u ^"-v- Luljj cJa_c 

JcLcu3| ^Ij^JI JjJuLlJl ^jjC ^judjJLI Ijuk ^Lli ,4JLilaV 4 t\ \ n j m 

SI fljlr , \ p"<»J ^flJUJI J* J 'i, n liUj *LuljJ 4Jj..tt1 4jjLC,Vl f 1 jL>-j i^l ^JL^V 

o-ilajju L^jT y IjL^J SLuIjlc. ^ JSLjiJ \# jlr Lj \ m V 1 ^] IjLaj 



^3 'J?^ jjaaJI 



JjJL <_£ jJI SL^lc ^ Ju>-jj 4-uIjul!I UKLUL (^j^l VjJl^. ^lILLa 

( rt*!^") jjjL_±il ^U_u_J>0 *JLi 1 " t ^"t g 1 jjyjJI <t_Jj jj I l— )L£j 4.aJ1 (j? J Jl_ljj 

3j j j ^ J^l^_a tiJLlAj i4-jjljL*JI JjuudL>JLI jJ Ju jjj-i-u ( _ y l£. 3jir>j < nlf LaJj)^ *w 
4j j uVt II u Iri, < ujSM Jj^uSJI <jl jjj ^ j mi "m jjJloJI (jr ^ J^Lao^U 

<j>_« 4_i Ut 4 j t j i tr> 1 1 jjJljJI ^Ijjl ^£ ^Ic. ^JLaJI (j-* 4 rtUrjl Jufc 

I ^ mi rt\ (j! jJLJI ^^Jl \ $ % i n j Jij t "i 1 t<LJLc 4_u| JLC j 4j^jL^j CjIjJuLi j.j o 
I ^ m i n Jlju j^JL-jJI i_ 7 l£> S^,la-t-i o T I ^jl j^aVI 4 n j rijw^ 5 U aI > jL*— <-uLsj 
^ l!jLojJu_>J1 ^3 L-j^L^LlJI 4 U miI (jVI tljJLstJ Lc-£ \ jl Iriti Jj^laJL 

jjJLj]| JL>o) q\ j^JJ tfLiljVt ^-»43 t<— i\ t tfJU^I JulJI J j n" (m t, I 

^j^a JL*J Jl^LHj Uj? 4_ual> _ 4_tlal j" r I J^La.J LLl^oIjI LjjIjj 4jjuJLl 

t (Jji 2lL.>id»j 3j-_u£ 4_£ljL?c_<i _ 4^lj_JIj 43t_uaJl 1_4^_jjLj ^ Jua 

idlU'i ll£ La (.ji-^-t ^ t ui 't ^1 Ojjj \ n n't )j\ ^\ L* J 

• Sl_L>j l g i I liVl 

jIjVI^ (jLmijVI m£jJ (jg i d "Jl CjI jU r Mp^ju*. (j^- JlJ-4^iJI L«! 

(jjjj^ t( Jj^L> C^3jJ (jjj u njjt» *^ Mpj mijTI J i < n U ^yic 4 jflijJU 

jij^aj^Sj ^jjjJlJs i4ji^_>ij CjI jjl j^JJ j_JujJI (Jjjcj q\ c-Pcj ^ 1 iSJLala 3^ILaJa 

^ **» 1 aJ.'lC.J (J^LdJ La L^Laj ^-ae n La L^JLc v_jjL^c_jJL^ . 4_i j^j>o Cj! 
jrO^La c*JL^J3 L? ->- t^»>K i ^jJjlj 1 JL-^-fl CjH j j . rnJ l ^jji. 



^——tal^jJl ^L-a-vV! ^iaLLcj ^-JjLaIH ^UtJ ^jl (.^ i 4 .fljn ^ 4_y-^s^jJl 
1 1 ofl o " 1 1 4j_wljJl ililjlj L tJI _1JLC ^jj^So _jl (JSj t 'h j u *C 

j^-lojJ 4_~L_J! 3^_cjlJI 4_^Llaj Ls/ Ll d_JLlH 4L_t>J1 g U>" -»^1 

^_ jr aJl JjjJ^sJl ^ 1 Jua- " r </ Lt jt AJI j j-Ul j^Ja tljLjj^JLl (jisaj jjji <J"<a- lj 



.3j^_L^l~>- ;( 4_j^_>o tlj^jl)! 4 o K 4_< i fcj La ^ J — ^ ^__tlijj 

LjJsjj jL>»LLtjj ^Ltjij^vU ^pljjjl ^j^-' cjLI rtr ijLb 1 j^Laj .^LoijVl ( _ T j_*j 

ojLtL j*l_LdJl c- uu^aJl (j^o Jjl^>o \ 4_i f rt"f W Cj 1_i j « i r-i 1 ! (j I ^jti=uu J^Jju 



Cjljjl <jl i.u,">yt Jj j), "»:„ " J (j t (jj-^ (3-J-J t^tl (jl ■< ti jVI (jri^. 

^^Tf f k U ^Ir L K-*! 4 eilj ijL^ jjj ^«-^ i4_fl^L^ ^ g, j 1 < u ^IjjJI t jrWi_st_lII 



^ic. LliVL^-a ijr ^ Sj^J-j^SM ( jjj^>Jl oIjJjjJI (JT £ 
Lcj ^j^Vl c!) Lj i j_j_>J l jlj f(j;^_Ja_Jl j*j-ij*J>eJJ 
jia±'\ <>* ^ ni "f ^Vl l JLA <jt ^jj] Sjl «VI 

5jjL3 ^ JjL^JI jj-UUb ,3l*-li i^LiJI jj_>-11 

(JjJj tCjLi|^_i^>Jl j l l ^ JtJuC ^1 mim Mil 

t^fll -^J-l ^1 mim miI lLUj 4iljii 

ji ^ i uJl (JT Jfl ^JLJ ^jplJi M t J__J_1£JI tdUj 

jj^Ji <jJ-CJ JL_flj mi J T I (j^ul^Jl ^1 mim mi V t(j-ljtJl 

^la_^ 4lrtUtl 7-i mi l m. I /jg Y» » Y *Lx<LiUaj 



JjJ ^ 0d>^' J Lila I ^-1 ■»?< i J ^ i jlc1 ^bL dLTj Jljwj ( ((3loLo1jJ1 
<j2j-ui_A (jJLLc j "t ^ a <Jj£ (jji (*^jLcsI 4jt nal JLutj *Lu /^£o ^cJ o^-Jj tL^jj-oj 

4jI ^jin 4 clloj (4 aji UH f^ajuipa,^ (Jj!j ^JlSuj . 4_JUj1jJI CjULcjVI 4jjt ia| <"X^ i, 
{J ^£. 4jj jrt J| di J >J 1 <jl ^i^j-J_5 1 J-J-JKJ^U J_jJu>. u o 1r j j m <Vl ^jjl J_C JJJ ^yjj 

CjMjLjJ I |_viaJu £J3j i jc jL^Vl ^viaJu (_jj~j_uj Juu 1 .<i j .< n Vj jj jLuuVI 

. ^Ij^wJI (3^-*-^^ Lr*^ (J-^^J J^-*-"^ ^JLi^T ^ j J ^ 

r>j^> JLJL«jj (JaL£ tjl— "JJ frlkrj 5jjL_aJI L$J ^pJi b^LisJl jj-^^) 1 «i 'r U 

^■1 1 n M f 11 V I Cjljliaj^ ^wlj iSfr*-" J^A 1 b!>L>JI ^JlA ^ I J-Vi ml jlSLoj Oli j ^1 

L^L>J1 tfJLA 4_ul jjJl c_j^jjtJI jiuu ^-^LloI » Lg J j J I ^'C <uj L*J^pJ t^jL-uj^U 

^ j il 1 t-jjl^^ j^ic. ^gj U n 4. j »iit.Tl C-iLiaLt"i TiC^l ^JaJk-fi jl Jj-SJI j-^J 
jja j-jJj .V.<VI ^jJj (5j_flU) SojLtjVl l-^I^jJI ^1 i^UaVL (3jL^) 

JL_3t_j_-uj1 c-^^ulij j^o t-^LtJ (^Illl 4— ajLiaJt (jul^—UI ^^j—oj (j^SLj lLU j (J-*Jj 
3 j,. j 1 's 4^L*_u^s (j-Soj ^jSJj .^.<i"i "^lb jj-oJL j 3_=t_) (j^i^ (jr 4LtJI c^flLtil^VI 

j. t^-TfcjLi f y _ LLUjk5 jjlVlj . Ll4 (jJtJJ t jJfcljJi Lij^o-C ijr 3 4-uaL>- i .SJJL>» I4J 

1 ^ 1 i 1 oJ JL3 -^ylJI _ L*jJai- ( ^ U-it-J Jl3 b^o _ 4_xj1uJ1 i_-u1^-jJ! jn.li 1 biajl J^JU 

.(^LiJI l^jJL^uIi jLv i j r 5 ob uYiH cJLA (J!L<i 1 Vi~ 



l5jjGtuJI J iO"> niflll L7 1c*6J199juoJI djbTg ^'lO'ill jjjklJI 



<jl jjjl 4 -t— i mi "J 1 i JL-^J l^flj p g 1 « 1 j i L_o £)t£Lx !^B> \j—aJljz C ul-lm * j ir Jlj-Ij 
(J-i^J 3_=tj ^^jlc t±j JLa- " < n (jy^Jl lIiLj^LSjVI j J flill ^^ja <L)l_3 1 jJj i j_i-ol_*JU 

(^jJI 4_iUI oJUt (ji (jjpB (jl n\"t ^tUjI ^jl (jlii Va i<j_Lj9j jJSLAj 4jj_T<^ a 

djJ& CLi\ S.jjUl j.i < <t-j-Mi i<LoL<aJI j^JujlJI Cj1jJu-J1 ^3 tLJjJI 4_jJI Jjlo j)" j < *> 
;j I . 4_j-<J j.*m >J1 4jJu*ljV1 oJl& jj^J LiJ_£ ^jljs di) jJ^ t 4j^, ui i U J . S" > » *p ^IjlHi 

4jLl«j jjjSv.j i n * Y * * T jjj^j I j ^ t ^ r <^ **( ijp iCjJLol£lj ^UJI __ j—l.} t_TJ1 jl->- 

J g f 5l_lJT ^3 ^ I j^flljt <:Ld*JI 1 3 i a £_L (j! Ja V 1 4 j ,n 4_)1 3_JI 

i > ^ ^ * L t „i_<t_ ^ - j»jju_j>Jl Cjlj^SLa 

p." j hj..^ i^cl (JSLcujj idijJll ^1 1 ^ « *^ j 4_j-ajj^ ^1 3Lj_>JLi 4 j 1 V I T ^Lo-^JI 4 j <ij^ 

S^Ij^j LlUj 4 j .cut Loj .4_pJl 4_iL>JI ^ <*&3z~li ^jJI ^^j.iSUVI ^Ljj-lII 
t LaI j_^t3 Lllj Joj 4_uaill p^-jj ^^1*^ 1 4 'm f <i 4JlL» 4jjjSLo 4 <^ LjJu>. I 

a *:j_>J I ^jyjLj tillj Julj^ i 1 ii i lu 4 (JSLcuJ ^U'VI 1 "fi \ C ^Cl^lZu 

;j\ <±j.i,>- tL_3^->Jl djuk i^lSIjH 4 j <a i 's 4_3j-»_ J o (Jjl^jj ^ JlII 4JlL!I 

'i* a oli ^L«jv (JSLcuJ cilu'fcj ^ > iJT JI Cl i ,<iKtl ^ojuo 4Jj>-jm3 ^yjLj (_LUj JLajj 
4jjJj V 4j1jl> Lnj_3j (Jj iLuaL>. ^i<<i (jj^J (Ja->J1 ^Ijjj < hj,^ 4_3^_»-a ^-sja 

(JL>J1 4 tjjUj ^y-Aj - 4_jJLj <XL>-J-A ^y^J i 1^ ( <1 A \ Ci\ OKU I t_^OJjJi_) ^J>-l (J \ ^3 

1 4_<^x. 1_Tl>3 3jl>-j (JSLcuJJ L-aJl_IuJ 4 ir^nll jtl^-*-! tLaJj 4_Lvj_« _ I Ju2ju j-J^I 



L^j i.r^ ^1 4jg.tl W 4jJu*jV1 L&j-c Uul lili j t g\ j -vtl j^u 4 .^»4 ^-3 jl^Ul 
^j-laJI ^-j^ , ua a <jr J3 <j^JL<sL_i-il jl_t^ JLj>.) Ju tiillj (j^J . <- i.lu-jwj ^jJLu_>JI 

oLse-o-uaJ! Il<u3j JlSJ : 4_u I jjj I Sj, <i mi 1 1 <— al mi"^1 1 <i mlj J^-^J igj mi itl 
1 c-r^^-J Vj C«-< <i j t Lgjj 1. , L^_l3 c_)j_j£JU 4JLaJi>. Juj V j ^ ^ Ml L4I4 L_dJ LHj 

jn^laj i4.u>>jVl S^sLil 4ax.LLuaJl jLcjJ^VL» Sjjj-s 4_u!lu L^jLj . LJL>- . LuJu I <j-}_! 
. ^^y-blJs ^yoijt]! L_-<jL>Jl I llui j j) U" 1! 1 Jufc oljtn V ) Lu3j-*_a ^ t^M.rtgjj 

jLjejJ (jja ^.«Ctri n Lili j jj^j i^ljjJl ^LjjjJl 4_ja_)V! jjjLj 4jJT ^ Q n < mi - t 
^1 J TiaTmil ^1 4_t±jL>JI jIjVI u mi1>"(IT Sj^kjII 4jLjJ1 lua tcj dJLt3 4jjj! 

4_>JL«_I 4_JLi 4_uL5ajl CL»! j 2ljjjt ^Li^-'i miLj j^uj J. n"< mi t,l q\ 
4_j_cSJ (Jjj^jJI JLiJLstlll jjja «Cu-(^tj tj£ ju jjjjL». i^l (JJ J Lh° dry 1 -^ 3 lP 3 ^- 0 

, 4j_Lt-a duuuz>j-A 4jj^a ^L%jua3 ( (JL*^^ j-uLlLI L^iLfta**i.i-ul t-^vijJ! ^IjjJI 

^L>JI j La LIa ijJ>A ^ L^jI j 4_JLiLaIL) jJiJj V jib Lo m, ^ >LcLfl 

4_Joju L7 ^] ^IjjJl lJu^^j ^j-Ij jjf JjJs < njUTI i <j jlr ^JlLljJ 4jIjjj-4 JSLiu 

jLa i4 j^li'i a 4JLu 3jju*_a Laljufc! L^_j ( ,j t<?\ \\ Smart Bomb 4^jJI JjLlULj 

4^jj (^yjJI ((4_L^jJI 4jj jVI)) g ,ml,i 1 a r jij) *i 1 j „luj ^jLlaJI JLsua ^L^JUJI 
4rti»"U CjLlIaIJI ^ MjU Lj>LajI vliJLjr j,... jL^^U 4_u_l^J1 4JajUJI <_flLl^l 



(jjuJ 42_ui>Jlj SJ^oVl Ijuk (J^jcILu-y ^yla : ^jjJoi! JIJ^uJlj . 4j^_iV1 4-C.lJ iai 
^aJUJl Ijuk (j! JL^Jil ^j-a (jSUj tjjl mi "H I JL^J .IJu^c-aj j J_4 dJLfc 

1 <j , J a lu 1 j I (jyjJi CjI'lj. ->J1 j>_a £jj J_ >.jj JL_£ 4j! ^LaJLaJI £>la-J - 

4 j.\ o f <J^L>. J5k mm J-a-*j cj1.'ll">- ( _ r Aa. t 4jjl_dJ1 cjLJLt->J! j I 4" j <J,1 oLi_jj>Jt 

V LJLv Luj du> ojtnUi J. n" t oU 

^j_L)l Ijuk J^a-£. <LJ| (jl^ ^LjJIjj t^'u'i^TI jjiajJI <J^Jj_a i j_a 3j^_uc <lL>.j-a 

! jufcj t^Laltil jjSLaj lii iLj-L^-dJI J lJt"(.< h 1 1 (jr 3 (LiT ^jjj'v j i o CjLjj^U £pa 

/ya j, j Cjj^a /ya JLaJI (jl^Lal dJJj £_jJLj_^uJ9 A $\ a f ^-4^ ^j^a i<LLal_j La 

ojSjJl ^ j^Lu^Jl JaIaJ t ^M-uaJ JUu L^jLp- JLa-l>»i ^Jol t"iji.u ^LjJLjj <4JLv VI 

Jg mi u i.ij njLcuJiVI JUlj _ jj2^J,l c. <.t, < iu _ Lk^_ol_j ^ g, fcu (^UJI <L-ua»j-_4-ll 

^■Lat .O "aii ^LjJLjj tt_-*J^_ SJl J j ^ " "'U ijr ^ Cjl U ->JI dJufc ^.fcn t _a JoJLaj 
^ri < i ilII CjIj mi r juU 1 Ju J_3j il <j ^.M—juaL) dJUj^ ^^11 (j-A L^_lo^L>. l j^>j-^ 
La : ^jLjJt £j_Uij iCjLLj_>Jl djuk /ya ^ j. i *s JJUC 4_Liilj^ l_^LA_j_^1 
J; 5" mi U (jr 3 <lLax. «L-JI <G_l*iIjJi jjuCu ^jj ^ a t <CLt,^.l I 5 i 4_ljUiII CjLLoJLj 

(-oLjJI ^ Ij-^L-fl u. oLal m,"<VI tfjak t 4_3L£" Jl j-xVt 

0 jufc jjj ^j^a J jVl jiLill (jr 3 «LaJjjJt 4jj^Vl Cj\J> j-uj Jl i u_"m i^jLuaj-flVI 

1-^ a -g m,< V ^ c.." «.u,ll ^LajjVl t<LjJjJLJi 4 .^j^jlIJ "JUI ^jU"l.ui j^g i3j_u>. VI 

tl^J jjjC <-<->■ p ^yllJl \ ^c_Al ^j-aj t4_j_a^li t^JI CiLa^oJUJLI #:Uj C<-a^c-ua 

^Ijjf ^Jajiwaj «j-4jLbjJi» (jlaj-ja ^j-JJI ^JL*JI ijr 3 ^-uul J J 's i"m j„ .u* UI ^-Aj 
4jl (j-^^ < « lr, tj ' ni^jL» ^psj aj ^1 j »J1 lJuJjJI ^j^j — aj (jLLoj — u*JI 

1 J^wAj t4_ajLaJl ^jj^-u,< *J I mil J^L^ (JL>JLl Ijuk (J7 j& ^JuaaJI /yfl £jj ^jti < n 
t j_£jJI 4_ij^l ^1 j^aVl ^ 4ijj 1 »11 m -»JI ^^jl>H CjU^UI jUs 

. «Lv^LloLj j»U2J! ^^lc jujuu JX,1 mijmi ^ jjt 4 i.ifn (j^>jX\ (C-^iJ ^jit 



t mi < i n 



i [$->.yL£. i^C. J-CJtJI J 4_u|jjJI ^olj^l^M ^_-L<^>J 4 M mi t, I J^IjJlII 4_Sj_JL>3 _^ 

^LujjVI ^H>JLl ^3 ^ya- (^iTl ^-iiajJl (j-i-MjL>iJ (JJjJfcj 
4JLUJ 4 5 mi U 4j* jjJLI ^ili! „ (^jJI j,L_ujJ ^ ^IjjJI <■ M^lll JuJlj*J _T 
i4_t_J_5J1 luLjUI^ <Ki < .4 'i j «_ a ^Ij^L 4jLt-a!vLJ miTI ^iHj 

• Lfc^_t£,J diljlloj^jiiJI J ij£Lx*J1 J 
(j-< * -t- t iJ La ^LjljLj (JIj-JojJ! ^juoj>JI £jjuu±A ^ < ii j (j l 

tjjL L^J (Jij^iiijJI n^ll 4j&jJua q£. ^Jr h t it (jPJl jIjjIs^M (j£u4Jj 
t(-> oL>Jl «UjJLl^. jl <<i*ij JSL1 jj£j (j T jJL9 Iji ' L j£.\ o "i >VI JU_*-j-aJI ^ji^, _ 1 
S^I^JLll t"^ ml^ lil 4-udL>-j ij^^^jlojJI 4 1 Jl9 i^ji-Lj>JI 1 JUfc 3^. I jL^ 
i4jL_i_>. -jja 3j^>-LLa l ^>.|j-j« 4 ^ j t j JLS tjj^D^j 4jLuo!VU (j-ait-JiJl 4_jLl_3 -j£. 
1 4 jlf oj-i-C J j i^nVt j>_a cillj ( _ r Ll t_jjjIL3 Laj iC-JLnJl ^^sl^-fll^ t jLLsj-LuJI <_po^a^ 
4-a- i^ill ^yliC (jrysLjJI Cj|£j-ti ^^ifl^j JL3 a ( La 4^_ili (jr 3 (JjH a_iioj J-<ul] |aj_njj ify>- 
^jjjjJI j I it-iiJj ^1 L_sL-k»j * !^jjjL>. Ijjjj dJJU L^jV LgjLajJtj 4_lLxaj j I 

ij^-y- ili ^-Jjj-J <_^l9^j jL^ i4_uaL>Jl 4jLjj>. L^jLc 4j J£Li»j Jl9 t La <j ^ -*t.„mi f 
B^ljJs JL^ j I . 4jL_jj>. J i n "i m a isr $ <_p»j-a Jj) 4jIjjj_« J<i -kj 

. 4^ji_L>. Lr l^. ^JLLj Lajui. J^jIaJl JL>- 1 /yi j^UaJI ( t <lU ^1 ^jJu^Jl 

j^^JLl _ 3jjj_uaJL) _ j3j 1 r. u J J i LkLic JuaAJ V JL9 2j-(£i< n. o ^ j "-^ * 3 j l^o ^ *i «j - 
_ (-dJj JL>Jlj _ (^jJI j-^o^l i^j m i^jtl 4jLojl ^LAIu Jl£j ^4jLu>. j^jov 

^jrtU ^Ijuulj 4_jjlI1 ^_l2J| 4^Lq-lA ^ U-uj V a ijbtliVl ^Ij-^VI (j^iV^H 
J»mi Mu t4 Jjl tuTI jiiiVI Sjjb ^1 . a)\ jl ^ frlj-^ , Ojf J 1 ^ ^1 4_LJXJjJI 

JIcj ^ISUI jILJM 

ijr Aj V I i 1 ^ jlr i .1 f 1 ^1 U" i ii j V JL3 3juJL>- 4.K ni <a (ji^mj LtA j^ a t^.c~L>Jl! 

jiA^r ™ j^jL-oJI CjjI^ O-p- i J££ ^L-ojVI ^maJLI 4 j i nrtitl CjLajVl ^j.^ 

t— <jL>JI JLiLc.1 j>SL4J V i LlAj . 4 Uj„.(.n J II 4_>. 0 ^yl^. ( jju-L>JI jl_4aijVI j^J^JLm 

4_olj^Jl 3j ii mi f I ijr ^ 4_ijjSLa CjLaj U <i W diLal JL5cJL*_oI j_6 j£L^J L*_j_3 tj^>-Vl 



«^.U,-. , „" t , t -,j"k. : 3l_i_>J I ^jic (JjL^jLjJij 4^a- tn\\ ^-Ic LjJI 0 15^ mi _^ 

jja jl^Ld <.,1 UH c-^L^J 2LjSIj^I Sj^UI ^ ^MLVI *£ > Jl1\ 

L_<j>.Li-o <j I JL^Ljj uy>- e-JLLaJI i_Sj_*_uj <<jr^JJ t,, /j r ^1 -lj^>-J ^_LC 

j^Vl ^^J! <__3Jl$JJ 1 JL^JJ J int i ^^j-CJ ^LuaJ JU9 i < 1 U H 

^^") 1^ ri i"n \ (JjJLstoJl j ^ fcij t jjjJ| c V^-A Ci 1 i lio J i n~t t u ^r^LHJI 4_^_di (jpS 
4_j_stjjJI 1 < iil j r ii £-o ^PajLa-Hj <,, ij r ^1 (vylc ^jJ La ." V Lgj) 4_uijjJ| 

4 ,1-t.U, 

c_3^_i_u t 3jUJi_j>Jl 4_tj_*J l tjrjJiljJa CljI— ^ IliJ I n j > < J_t.i £-^3 

5 J J t L&J.LJ t*1 (j I ^SLcJ (j^l j i^ll 4_JjJlI1 iZjliT^_i a!1 aJufc <jl <"M 

I Ju jJs 4j> <^itl <^y»lUi 

(jl J-LJI c_jjL>*j * < * (j I 1 mIt <—<-jr j 4 j lf j * Lu I JlL» ijT 2> ^-j \ MitLj 

4Jl ,m<i; t, V n (jfj ^CjVL^JLI o IlA Ua>^ mi «"r t ^j-J^Vl 

* \-A ^ysjX 4-uaj^C Q^Lj_4-o 4_j1 i «Ljj I jjj 1 4jj n mi S^lj^l J-Lc Ca-ljJ Jul_u_<-uJJ 
(ji^. j) i^A, 1 1 ^jjjjljr j i d ( 1 (j i a 4-uaL>Jl 1 4 V ijJ^jiJI CjLSj-J* c_tl_3e-i^lj 
I JU^j ^Ajl <i ^("r nt\ ,jl IjJ-^Ljj ^ -v- 4_n-iJfljJl t_JLL> 4_a^jL-a ^j-C Jjj! 

(j I J c f j t4 j <^ rt 1 1 ijr 2 ^ $ "t <j \ \ 4-jjIjjJI o j n mi T 1 <_flj^jx ^ua 1 ^ "njliLoj 
^j-Jljclil <5 JL4 ^JlLd ( (it^T 6 j ]n t a (J i rtl i n U 1 ^ < nrt ^ J ^r~c.i-u 1 't o^L^oa 

C.uJLlJ t 4^SL>JH J^LUJI 4JLw ^ (>J>iVl J^wl L^Jj Jl3j >4.nj>jJl 



(jjjiuJI J io'i m n H ^yin'^aSgjLO.II ftjbTg u 'ifl'iH jcjhJjl 



Jl nU^\ 4^1— ^ ^ ( r Vl j—>3\ J* ^iaJI ^ 4j| 

lLU j <" t Tnj t B j t « t. \ $ 4_^_lL(-uJ I 4_jLljJI (JT ic 4JjjJL3 ijr 5 jJjJ5 JL9 4_jj! 

^^Jb (jjjJl £jr JusLJlLl L^cJj_n3j 4_uljjJ! £. < 2i iToSU I JL_*_s 

.4 n>t£M sjs <*&^>S\ 

L^_i U 1 ^ n i o $ ijS- 4 ^ CjLjj^oj <i "ijj I j — o V I ^_lL_u -J AU H £j | 

mi t ^jJuj>JI <_a^>*l 4-3j_*_« ^jl Lfcj^j j^jLtjJl j^a^t ^ Juts 

^jiajij 1 1 j 7\ *~\ jl j.) j.*, t ^ «, Uli U "i 11 

4 t ,Jj oLjjljso 4_jU*ij ^1 miiV) "<„.>. U ^jLfl ljiSLjfc5 » 4_ul miiVI J^Lidl 

4 j i \ 4-oJ I iw-(-ilj_>iJI Jj « ailj ' ^ J ^ J ** Lt^* 4jjJl^j ^JJjlIu 1 «a— l-^ 4_«^Lj>. ^LLalll 
^^e-i.^11 ^-juojJI {J^juj-S^jI ( _ r jJaJl c_xjl_>J I i _ T a 4 t..Lnl jJl 4 j i U 1 1 oL2Li_tiaILll 



4£>mJY taiUUJ>§ 1*^1 :MUftif 

3 j <i iiill 4_jjL^jl!1 4 'V ( itiH j^jlju» c f i mi (jy^Jl oljj i mJIj j> ^ m/ V I 

4 J Mil J mi Tl ClLjJ " i ,i U ^ j o 'V L;r iiC £_4_u1 J JljL_>- jlj (jl «Jij^yU 4_jJ i JjJ 1 



LLa <jL^ijl J£ o\ Lili V jj iLiJ>^. JIju-JI jJLjJ JL9j S^j^ui-JI ^M-kJI 

J I (J^i-scmiT J I 4 * j^l 0^*2 ' ^jSIjB < Mg-m -v. L^->- t j^a 4_j_L>. J£ 3jj_^j^Q 

J-uoj Jl_3 (^jJI JjL^JI (JjUI ^ 4 j r.jJI Lfctfljj ol^jjJll dllLaj 

(^Jua ^ lf. ^Ljj I 4_j-oe_Tl_i_u Loj 3j_^.j_U 4 j i ti T I n j j t-T< M 4_l-^_u <J1_j 
£-JjJo*VI <—i\*. jl JuualL-uLj jLu ^j_i3 Lutj Juiia I j£Laj i4_<oL3J1 ^ (,uJ1 
^j^i V 4*1 ,T I ^-4_uLj 3«. [j-d I dJLA n" (j I * l £°\$j-=»>- 4j3jjt-a (^^j>o 4jjjjs 

S'* ** 

(J^-cu (^L_)j 4jjjJU — >- CjI — o 1 1 1 hr 1 — t«J £)^q ^.ll-J eljj ^1 (j? Lr^S? 

f Lc <>j .g- 1 jJLJkVI 3*1 udiUS ^1 a^^AJI <>l I ^ oj><i.,.u, JlSLAVl 

«4 j iUTI CjL^M^V! 4JLfcU 1 ■ m /i j ^jJl kjUuJ iiJ^ Ojjjj» 4^Ul 
eJJJIl r-^JL JL3j .(OY (^Suj-fl^l >V5^^ 4-Ajb 4jj1 ,V, , „1 4Jj*J 

Vjj-i n a (^j-ll (JJ-4-u3lj (J-o^-JJ»- (jr)-J j'-^ iS^^ 4 1 j.j.Io 

oUIjj jIjljusL ^^,^^1 i \ ^ » t, I ^1 j .a (j^ 0 ! tl^J *^JL> '"^ ^j'- 1 ! ^ j ^ j ^ 
^jJLl^U ^jSLsJ! ^>.,«mU ^ 1 i^ijj J 4i r ^jJl Craig Venter jJiis £i>^ 

4 >,i^ill i _ r iL3jJI JL_0_*JU SjIjI Jj^I» JL_*_> 4JlSLIj mi jtt 

LaL.o— lm 4_u»Li- 4_£^-_xi ^_Ju-Lj (jl t n Ij ^^^o^J! ^jj. i.^xll ^j^a >JI 

L^JM— >. iL yojSlj>JI ^> mi o H ju^^JI (joi^LJLl ojSjJ (t? j^i'") Celera 

3 Ju Jlj>> t^-^ t_ flLtTar^Lj Jj-«u LajIj ijL^oj I j-3-3_5fcj ^jl tf'J^'LojiJ J^-^ ^1 \n~i.t o\ 

jL>»jJ ( _ ;r S ^ 7li 3 "S J I ^-J^ r <i "11 (jJj Cjjl 4_3jU9 4X.j»-t-a-i ^J)*M ">JI 3<; 1j-3J 4l^-mJ 
CjL*j3jJL11 J^C^Lfl JLflj t Y* * ) 4_jI Jlj ^ ^„Jli iTI ^jii -*JI mi a 



^jjluuJI J.'» "' moll <J JLc*^a39^jqJI AjLiTg u 'in'ill j^hjJI 



^j>IaJ mJJlII JlJ-tuJI i jL-ujVI 3Lj_>. L ^ CjLdJjIaj Sj^Lill dli^l j.5^ 

^j_Llj>J1 (jJ^LLaV ^ijuLi^VI CjUIjJ jljuuoj 4-jjjjLja <J^->- l£>**' 4 i n ii t 

4Jju ^jJI (j;jiLaJI JL^>J1 4_i^ j>£. Utl JoL*jS/l ^ SUt^ul j 
4_jj__>. i.illri-<u jl tn" r nj L;r SLI ^ — t-ol J 3-^* J — ° fr^jr^ Sc. 1^ — <Li J) W "m 1 <j J ^ 
uLsjj-tlo <j_fl c \jrt ^ _ja U^J-^i Cj[3 1 W? *— ^ '^"tlj Cl La ^ 1*11 J 'V" t (i I 



i."n jLa tiJJjJj 1 4_> ^aLi_u La ^Lv V" ,<-uLi ^4] ^r„» (,uj ^SLJ *<l_uIj>jJI 

j-*j juu o j LJuJLt-uV (j L$_j_IJ (J_^_>. jJ! jl c ^.Io^-Tl JoIj iCjL^^JjL^JLI 
4_u1 jjJl cjLSj, m. 1 1 ^Ajli u Ls J< nlLjj t c-iL^^ mi T 1 5 ->l>a^M j_x il^^L 

SjjsIjiU CjLoj_UJJ ^jjt Jjuaj (JT £J <JUI £-3Ju jjl 4_rh.Lw 1^ , ...i'i Cj JL>.j 
j I jjs-S JU9 (^^-oaSL^Jl ^jJUj>J1 ^j^u*tt a <jL£ lili j ^JjLi^o^ t lj..xlj i u 4^j> ui MjjJ 

(lj jL mi 4_^j— i dU j ^ Loj) 4_jJl Jiw Jlj j 1 jljl j_i3 U" mi j C-lJ^ 

<i miTI j^ cjLojJjlII j i jjjj-LjSLJI m^jJ jljLciJI jL5uLcVI *.Lu 4 ljL*^» 

U l jJHfl JjLv JL3j . Jl^Vl t>c JSLl L^j ^.<je_"JI jjjej V 

^ ^Lc £-JjJL>*1 3clj-) t-Jla Jl£ jL^ <_ m -v- ^nMj ^tl ( ^ > i a _i_) ^ 1^ lJlHj 

JULJ mJj-ijijJI ^*J_Ll>JI J J^>.^_4 *M 'V. ^_jLlJ j J J 1 O j_<J J>jjl^l Jj ^ r ii \ < (\ Uji 

j Jt>^^' ^-.u^ iExpress Sequence Tags u * , nl 4_^L^ 2L5j^Io 
(2rvj 4jL-Ajl«ja 3-iLfl!lxdoVlj 4_lJI J[^>.jlU ^ajG j I <—xje_j cjLoj!» a U <_^=>L>- 

jl ^ ttj Ijukj i^ljji-l S^Ij-j (JSLil ^yic 4_atjLu (Jj^--*-"^ ^IjSH «GVjLst-o 

^ j m. n ... L^tJ ^) ^j-^tJLI LLq]_4 0 j<j m, cuLojLm ^ylc J^IdVI 

tfJUb V " i nj jl Juj-J j_o ( _ ? _Ll 1_Cj_L«_4 jj^j mi j£Jj t |^4_l1LjlJI Cj^ ^ U 



ii*jJL>. (J-^-tTo-ij 4_ul < ioV I < L r ■>■ i5 4 j 1,0 t " f .i t, I L ^a\j^a % ^\ Ju>-V JUJLa 

,^LL^_cJI jl (jo/VI) o^j-a (jJI 3 j.,,; T L JUJ1 ^ U£ *aJ ^b*jV 

JU3 i(JLa (Jb>.jj i(^U_oub_<_c«j i f. Lo.Lt. ^j_<a 4_ljlL!I c_alj-bl <j| <jVI j , t ' 

mi j, 1 1 ^j_Lt_asJLJ 4_jj1jjJI 5^ d ,<uTI (jr 3 Sjjl jJI CjbojJUJM (j t ijr l_C (jj_S_i_u 

jL3t_j diLajJUJll ojla <jV tiUIsj i4j^_iiu_JI ^LuV L^j", Lti.,<a Lubuul ISULo uj^" ■ ■« 
<-isj**.V c-aLiiaj (jlj tdJj ^j-Ijj i(jjb*_l!l Lg-»l\ V " < «1 t *q,v ^ Lgjlj-».J ^ 

^jSL^j JlJ9 ^JlJIj C7 J-JlII (jjS j i i Vi (j^l ^ JsJ-i JL_3 5JuJl^>. 4_jj^JLI 
^Ijo&^ujV 4jae_Llj M^-iUl ^>Jb j^jLu ^^Jl 3 ^^SLoJI u f ^] i^Mjtil <Lol JotH^ul 
tfjub CajL^ jJ jjyjjv t j_3j^a 1 4_> CloTl^ j_£ jJI ^Lk> iTb LljLjjj-o <__3 I 
^] b*_j_fl J^LlujIj tL^-al mi"<Lj IjJl^I ^Ls Ju3j t LU 4-3j^-«-^> j^j-C. <-flj^*Vl 
<j'j 4jlUI ^flnj 6' ^r^^ mi U" . „1 ^ SjuJo- 4_l<j>L£ <aJ UjL^I ( ^mi"<1 

(j l S JuO_j>Jl ^ Km (j\ Jjb>. (j^a ^^li^ «.-«aj t4_oLt-gj^U 1 a, \ nj 

jLjLj t i.'i'C 1 ^oj L^jI Jl£J_U (jj* (jy^lH 4_i_4 ^J_j_j>JI 4_iUlj Lo ^-<-u j Jo 

I JL^ — 3 cill ju 1 1 1 1 ^ ^jlj t Jo-V LSLLo Cu^ujJ j < £ _ :r A bc^ (jj-^P u' V^-^ ' loJ 
jl >-f (JbSLtLU Jl_jJu>- ^j_^a C<-uu JU3 4j^_jjuJI 4j Jj_t£. ^£J>L_L_-a ^jl ^ It j 

juu ^1 * ^jlj^^i ^ VI UjjV^j mijJI 0 ^bcVI ^ 1( JL*Ji 

^■1 m m / J u^^-i !>bj ,2LeL£ (^jVl cLtjl ^ 4J9_aj_JL^3 4^?c_jl1II 

1 ^1 c t" i n I ^jy^ll 4_jLijJI CuL^ ULj .^j-aejjjl 4_«-ob>- m^j>-! 4_3j^laj ^jJs^Js 
^ lr ^ ^ ^ j j t-***it ' ^j'^j **' 1 o ^ > Cjljb>ijVI dJUb i _ ? JI (Jj—usjJJ ^ I o 1 ♦ T 1 

4_usb>. 2>jJU 5 j j U T I ^jJjJJ 2b_A^b-uVl 4 <ttVft,l CjJJLc ^b^jVI ^-1 i n <" i nl 



^jjjjuJI fJoAjLwuuoJI ^jic CkaagjjoJI 6jbTg u 'iq"iII jgfcLLll 



t^3j j I^>"< 1 1 j_j->- d < .1 j (jl 4_>oLa ^jIsLst-c 1 g 4 u^vMl (_dij <j! j-^-L» » 

4_djLLs t j_d dj\_L4Jj t 4Tl_1juc3 j < r\ $ 4jjIIs L;r i_C ^jljJmJI Lfcjj_i t J^a 
t j n " ...U ^L-^JL^VI J<j T 1 4JieI^ tlUjL^j i(4-it i..,\) 4^fel i mi! 

4jj-l^VI J^Lj^JIj ^L^-jVl lj>Lu£>j 5 cjUj-aII 

4_*jj_tiJ1 I ^I.V o "< r I L*£j i^yjl ni'iVl ^-jjLlll ^ JOa ^^-ic. 1 (j jlr t-3jL«" U 

o>L5LiJ!j jjj^Vl ^^L^JL! U-UJ .oW^ 1 >5U- ^ ,^ a >L^V! 
<_jL_JI Ijuk £jr ^ ( ~ 1 7\ i mij t LAj._L.-g, j (J ^L_>J1^ t _ijJLl <jj->l — oJlj t_jjljJLl^ 

^.o-i-uJ .^|j^>JI j\_as^>«Jj <J^L>J1 jj-*jJ 4_*j ^-JuJ I oVo-l^a -jl j_uu 

^U^^ 4 "ijv. ^jLi ijlj-^ 4-gj I U I 4_o ^.tkJ I i^I Ju^j ( Y • * V ja|j_j_A 

^yja ^x)aj> "< < idj^-l^l (j7 5LUll ( rt^ .lU (jr fl 1 ^ i>>j^ ^uu L_aj_<_u 4Jo_L>J > I 

4 *__aJL!I t _ ;r Ujj (j l a Ij.SLaj t ^a,j) 1 « 1 T 4 j-ajuoi — iJJ ^1_Lj>J1 jjLj j-^j a 

^_4-ul^ <_>I<lJL) tiJLlAj . LlL j ^jj) .t-oJ I j (jVii (^jjJjM (jia^aL^Jl L_dL*iJI^V 
4_jM3 l^JlIj ) \W 4_L^i di p m, ^1 4_^_t_'Jl ) \\A 

3j-dj cLJjJI 4^jJtaj (^jJI >f>JLl Jlj i<i\\j .SLjJI jl*^ L7 Ic JljJj V L^15j 

^1 iHI 1 ^ i it ( CjLlj q\ &\j>- ( _ 7 _3 CjI jJLuj d lu ^^yU^ Ci uiLx t JiLi 

(J-Aj S L-^-jLa..-^. (../ImI-Vi t _ r lJjJ Cj-JjLc I J U, : (J J— 3 fa 5^_jL_i_4 4_aj^Iaj 



Ijjj^ Ju9 l^jlr (jr^j-JuJU ijrOjJdi-tJI tLJoVl (jf j^aV! 4 n i n-», <jf jJj) 

Urtj >-J-JlS J *V .*. »t j m . 'Ij L y*\ ^ J^Ul Ili-A ^j' ♦ (loyali 

(jj Jj-iJI . ( _ T JUjJ 1 ^j'°> CajLs (j^iJI i j «ti (j-j-ij ^jMj V J hU 5* (j-uJl 

^jjJl I JUi> (j| tl*JJ>> i^Lil^ i \ j mt ^j^-J Jl3 L^iLp- ^c. jLo^l ^j-o d • -i < ^ > La 
(j| (jyjlj cr^J ' 4jjm-ujJ^ JdLtjj 4j-oL_i. 4_j_*_d>t 4j cLtLtjS/l £yi 

^1 m. r, ti ,y c^wl , nl ^Ul 4_iLiJI (jLa ( JjJJj S^JH ^jjil lju* I^Uj 

^*LLcSM 4. /h j * " (^Jl!I jflill ilrn ujIL» J-*J i LaLt \ Y ^1 j^>. pj^f « " ^ (jr^J- 3 

. ^ Cl^, t V "( r nl ^jiJI 4 jI-nH 4 17 H I (J jJ I 5! j -»J j 

^■ui m _Ltit,t ijlj-X^Jl 4 i ^ii J t j i << (^jLit ^yj*-«JI (j I LjlA 4_xj^Js O^*^ L?'- 1l ^J 

t^i < ii Ili «VI 4 jl o ^v.\ ~r ifi"> (jr^Jl 4_xL>Jl j t JjJo ' | -'^'" 

j^ojJI ^j^a ^ I j j ^^-i-V i~i ^1 i n Pt < nl {^j—>- 4j1 jj f^i Vi ijl ^jSLoj Ijijbj 
t Ij-j-loJ ^jSLj-uj ^1 ..." ■ ,,V | 5 j 1 r ^JjLLII jJ-iloJl j^»jr jjL^ LaLc (jCi iii 

JLiij ij ^ i4 (J^^j VI Lg_o£ ^ 4 'V j ^.Ti kJljL^^Lc 4 As* j jU" , 

. ^ 1 1 11 n 1 j> V I tjuLit 3^>-jJL( jjljniJl (jr fl i^jL>» (JSLtiij 1 j b ilt (jjjujtjj-o 

ijl fjjA <.4 a 4 j -w Jl^jj (Jf JUj-i ^1 1 11 m j 11 1 4_lLj_jL ^yJS jjt 1^ f I (Jijm IjUk 

u^JtJ 4 Bl J,j 4_Ldia (3J>J«a tiJLlJbj t 4jiL)1 J_j ^ Jlj^j V Jl ^JLt I 

jjl5LaJ j t^l /ii <" 1 f.VI 4_uiL^ ( yc 4j*jlo1j Sj^Lfl ( j =r J] JjuaJ cr^** LijLijjvl 

L_jjL>o (j^aIj jl jJiHJuj . ^jv^LjlJ I ^1. r fi Tf ( 11 VI CjLoL*jlj 1 n J L4J *: J_lI1 



^jjjj-JI Ji-'imnll ^jJx 6j»93jloJI 6 j-VTg ^'i ft i II jahili 



*t j— Jail _U^*j ^_£j_j>. oLjIj) j->Jt ^jia tj (JJ — Lc ^yl) I ^t„ i n 

J ."j <ij JU3 ^ jJl C^^JI t j dJU j Jj^ * "i i ii j Jl_3 Cj^3 *t— i_L_*J1 Ijuk ^yic 

{_£ jJI Lx->1 <; i ru j-cj 4.u !Tuu\ LjJ1jJLi_u I cl.o lr. (j*_M (JjLstJ^ , C <-iJ^JL I Jl3 

^)>>« J ^1 EL ml I J >■ ■ >Q <j1 JLJLJ ^ 'V VI ^L_J=. <tl* J-^T i^r^^ 

i ^ ^Lc ^y^aj-C ^jdl «ciljL t' I j i mIjj^v» p\ j g j-£ju UiSj . eji^mi 
C<jL£ ^-1 JL3bj_juuL Oljj-ce»LbjJI JL>J ^1 uiL «1 J^C Jll JU>kJ ^ jj !j 

j -> C. 4jjLS^ ^yJJ ^-Jj JuSj i<GjjU>* <Ju-3 oj^^-Lb 3) 4 * <im jjflCiT! c. < * < -n j 

. 1 \ \ 5Lx>Jl ^yic 4jLa jIia 

JliJI jl JjJUlj jlS^sl JL>Jll Ijuk ^-fl JJ»-Jua .*__UJ1 ^ ,.g" 

l^>.l LH *M < II I i^jSKLj ^j-O 3 lU ^jlaj-^J LuLuall -Jr-> "u 1 1 «Lili- (jH^J^l 

^ JjUl IjlA 4_£ t 4 ^ -i^iJ djLUaJi 4__ul jjJI CjI j UTi ^-Lc 4j1j__u-I 
jjj^l <a j „<*<i „jtl jj^a ^ — _aJu_juii tLL-_>JI ^jjJ-u *^clu jjl ^L-4-1aJI udL-s-jj 

«monsters ^L_>iS/l 5jj__JI CjLuLCJL 



2bLiJI oA$'°* ISL^-JI ^ tr> n oy>- 1 ^jlr C<_jI jijSC" < u 4 tiloLt-H j| jj t inti 

ciijj t ni LcJa i o r /ys t ^jj eloL£ LoJlIc ^l?L>jj VI ^yjt Ls 

J' 

i^j->- I (JLs-C 1 £ _ y J3 ^L< « u, i nVl cIj! J '5j ^JL^tlLtAjJ I £ya i_3j_>- cLILlA _ V 

CL— «*l 4» cH V*' CP* >J' 

^IjJL (JIjuj Li_l9 1 4 j iUti ^jUIT 4-tA^LjVI 4 ^ U U I CjLljuojj ^ Jjj JloJ 

i^^Jj Lu ^1 1 ii m t» V I £j^>jja tj ^^^LljjVI 

dJj^UJ! ^J_c o_JIj l_3^_L 1 0j>f-jfc.Sj < ^II oVUkJI J^jc-jj^J:^! 

4 j 1 v LjjJLa 1 — J ^ J? j ^ ^ i-^-J-J ^> I \ ^ j (jL^I jtl j 1 4 j ^jj-JI 

.^1 < <i Tn-u^Ll 4jJ i n 'v 

j' 

^cj-oJI t j ^jL_J ^jl^jju 4_ui )"<"< t nl cjVLv J-lSTli ii U j ^jlJa ^JJI 

VI (3liJ 1 4_>a \i>U I 4_lj^jLSJ1 C-iLt-j^-i^i "i 1 1 fj^-LM iJjjJl SjuiLLo :LjJIj 
i4_Lj_3tjJl CjI i ii t "j-Uj 1 4 j i „cv V I CjL^>JI ^La I Sj^-iIlLjlII j j ^ j 3j_iiLJll 

u-jjUeJj LIjl_l>» 4^_*M-^)M jMJI iUtjl ^^Ll^U tu-JLvVl „lj i ^tlj 

y— il is\ ">^\ 3^ T a cr^ 4 j c. j uA\ j-j-c CjLujjLoJLIj n£j-.5,t jil ^1 ...'/" ...V| 



^1 J^UuaJI ^'^9^' 

- \_ j ll ^ J ^ t 4j>laJl ^>L*U 4-j_a}UuVI 5 «kiU 2UuLLo :Uj|j 

^ 3 .4j SUiUjU 2uc>^1 fl^Vl ^j>UI ,oUU1I1j 



U ^ ^l"^ 1 ^L^^'J -C^* **^< ^U^JI, 
^ t U-^y >^ ^ Lu>j^ (*>i^Jl v^m! Lnij^ 

a,.,^ 0 L^Ji i f L- 5 ^' ^ c> cPJl £^ 

a ,.,^ 1 LAiil L>L>- :ttf*P lt 1 ^ er^j *Llill ^LA^I :Vjt 

(SLuw^sii 4^-#i o^vj f g-^b (t^ij M^ij 

o' <>° ^ ^ ^ SjLiVI .^r^LJI ^ L^Ij^J 
Embryonic a^JUJL^Ji LiiU 6 ? VI f ^ 

^.^ t j-LIUj-^ ^ j i>> e LJ7 ±£- jl;3j cj! n j jtvi I4J Stem Cells 

L^UJI t U ) Adult Stem Cells 

u >UcU 4_LLpJl 4^JL*Ii tiljJL^Jt oLiiiUl ^IjJtl^b 4_l1lj>J! 4^>JLjlJII 
' - 0 ^ K JA\ ^ >^*J1 cr^ 1 ^ j .n'njM.j 4^JtUj| JL^Vl 



La! <4_<o.}LaJ1 JLi>.Vl t nj <jJj i ^ ai j j tVi j U ^-ljGJI jLfl I jSlifej 

JLxJ>-Vl ^ _ j _gj > > ^ 4 t jl irt" ^T< j < 11 (juilj_cVl ^j" 1 11 a ^yic ^IjjJI Ji>Jl JIsjlI! 
L^LiJ < L u . u>JI 4_>JLjlX1 J jri" mj (jJ 4 j.m.c *1 ^jiaJjJJ <j! ^.jJ! ^Jilj i4L_jI1 

j t (jy>. tjjS i4_tulj_cl ^ 4la^tJ (jL£ (^jJI j^jIj^JI JL>JL) jrut tr\ « ^_i_Cj jrU.Lt* 
I <j j 3 j ^Uj 3j^a J£ 4 jU„t.tl jIj^j ( (lU**n 4jJ t .,t -y tl L^L>JI ^ CjI n ->tl 2L>JLlj« 

oLi o-l ^tVl ^ oLL^I £>LJ ^^JLJ! c_JLJ1 U! .JLoUJI JL^Vt J* 

SjLcl < <t <jja £jjSLlu LfcJU£j i j xj *~f]\ 4j5t_ilij 4^_t>.j l_ju3|^-£ ^ jjj Jl5 <_dJj 

^Laj i \ \A\ fLc ^ ojJj ^1 Ashanti 4\ nUU djj— ^ La 4jj ,„ ->JI 

tLuL£ JjVl L^jLp* J^lj-a LT Sj i LuiLoo LgJ «"m nn 3j^>-lj 4jj^>3 ^ Luoj^j 

("tlm^. ) ^^ * ^ln .(^jj^SLjjo JLuajI ^1 ^ 4j>oLlI! CjLLtfldVI j^a Lajl-i ^Lu 

Cy* * jl * > L^-iJi>j ^l4_t^ 1 4j > Aail ^jjLj ^ c^-j-^ ^!vLc Jjl 

j^clill cr^j-^ L^rv^Lc 4JjlstjQ (jVI (Jlj^>o ^pil (j^l^joVl Jysj . 3jo_>- 4-i5t-u» 4JLx 
4_jjk^LlI1 CjVjL>JLI dJ-A (jl ^ ^c.jJ1 ^Usj-iuJI ^Ijjl t^^ajuj iSj^ fl^J 

^jJLl ^ m'iii ini ^^LtJI ^! nUn^ 4jJU_4l>JI L^L>JI ^j" < 11 a Ly [c ^^>o Cil <j -r U 

j? jJl-lj Jljj^Vl |^u^ t 4_i^ l.CLt l JLljvVI ^yS 4Jijj j ^j-a (jlojJLl j-a UJJ^J) J'" 

JSL^. ^ (J J^Vl j? « juu fju3 ^ ^1 ^Vl Ij!>UJ jr>U1 cj^jL^ 

{£j£.t.uA\ 4_uaL>. 4 4_o4_Al ^j^a L^J U i4jj^uJIj (jl «uSstl ( j r Io JlaJ 4_ljLl^>JI ^jLUJI 

^ L^j^J^ja ^rtnni JIJjjJI (jlia laSlibj .^jLjijyi ^jjk CirtjU IjJ L»_j^ n_gji inl^Vi 
<r 1 n) I jl 4x<al> tur LiJ>Jl t_JaJ'l ^yS ^1 j_cVl L>Uk ^LlV" 1 «i ^KJ ^ Jj n"i m U 

LJ i £ . L^j j^a^Sj ^1 ^jjL>u (jjaj i 4 jl3 : pJI L^j m U ^jjL>u ^ tLl*jl 

. 3ji^_>J,l j-lL Lili j jljoiaVl ^ 4_JL>- 4jLSaJl ^1 * ^L^jVI 



L^jk) "t-.-vj 4_uljjJI SjUI jjb ^jJu^>JI t(Genome) f>u->> 

5_uljjJI 3jUI L^_jJ! L^Liaj (Genes) cjIjjjII J£ ^ o . ^ "n i4_JL>Jl 

i * ^\ V * *_jjL5j La L$J "'.'^ f J < t i .CjIjj^JlI 4JLLaJL*J 4_La_pJli 

< > ^lJIj ^jlt-^TL 4.l"i o~jt,l 4_jj I jjj | SjLJLI £j^_5e_4 -jpo */ ^ JjLjlj <J7 JkJ i4jjj^j ukJl 

♦ (Base Pair) ^ ^Lm] j? £jj ^ » Y l£jLouj 
y\\ 4 jUjj 4_J_i (j^jJu ^jJI ^L«J1 i(Genomics) 4 j^SL^^-Lt-^ 

.4_AiJI L^>o ^1 cjLLujjJLI L9 K1\ ^>*->l 1 :(Proteome) f>ujj-> 
oUjjj^-jJI iAjjojj 4_uj (j^jJu ^jJI ^IaJI :(Proteomics) < ji*SLu»j r tjj^j 

^gjL <i j^^-aj (JcLaj «Lcj-^ ^j_«o ju^j tjLast^ J-4ju (j^jj^j «Enzyme f«J>^j 

(«■■j-*" «) jL"-^ J^-.tj ^jjjl :DNA Polymerase 

4 uaLi- cj! mI j^j :DNA Restriction Enzyme « i » Jl j-bt— 2 

i'ii -v- i3jJut_jj £>^La1 ^ «t .(j . J» -11 ^Uiit <=. \ H L^o J -re.." < .u * L^I^LaJLj 

c-.-p^j j I {^jjj ^4.^ ^ cjIjljj^J]! t-ojjjj :Sequence g-tLoji 41 mim 
^U^Vl ^ jJl^l jl 4.1 1 ii 1 ,,,, ^ u$£j j jg^ tiSj^ «Protein C£*trt 

(jjj-U fj\j^j-il\ ^yja 4jJjaVl ^aLjjvVl Jl-L^cj i^j-uta ^-}LHj 4-Jj aVl 



cjUs^LlII L^j ^.yij jill 4_lU-*J1 »(Gene Expression) ^Ju^\juuljLj3\ 

^jjjlJI u^ia >JI ^ t "T ^4 Iri <aJ1 j^loLUI^ j*^u_>JI Jj—LaLLa 3j_Ji luX\ 

Usjj j_ujJ I 4 U < dljj -wjj ^u-J L^jJl '(t «(J «J (Jj-j-ujJI Lr^tP' 

4_uljj 3jLa i>LjM^ J-4-j>u (j I -w i(Transgenic) J>Ijj ljLaj jl ulfci^* 
4 4j^jKJl]i i>Lj^L>> J^jjJo /j-c 4_l_jjji J! jlj o "i ( (iL J 7i " i"j j^>*T JL£ /ya 

/ya j | j ui .J' I ( j J a 4jjIjj 3_lLa 4_uljjJ 1 ^jljJdiJ I ( J_^-^>o JL9 <JliUI ^j-j-^-u J^. 

(j^i * jtl U^j <_Jl_LaJ jJI jIjjJl (j'V.ui 'a- "II Jjj-Ls (jl A <iltll ^ u<„^teJj <^ulj^>iJI 

4_5_i_5jJI jJaljJtl Ja-^kj JlH *I»jL>JI «(Genetic Map) 3-_Hbj AJbjL^ 

^^SLftj Jl£j < JL^ua Ct-^ "-^a-ijuaJLj L^jLuIjl>.1 JJu>oj ^^JLxj>J I Ja O I m Tri! 
jcistA-A jj^^t ^jusjj 4_1 j j n a «lLdjLv ^cj-uj /ya 4_p!jjJl o j, a <."JI tiifl Jbu ^L*Ll!I 

c<-<-ti j T 4ia>jL>JI djuk (jSUj t ^ 3-Llj>J 1 Ja ju>-^3 JJI oLjjj-U 

♦j-CJ (J£ J-M tj^t i <tflLu3^lj j j «"(t I 

4_ulj,^J| CjLa^LkJll J^cjcj jJl j-Aj <4_lL>JI 31 jj J-vl J 3jtjp- jll 3jU,l mi 

. l ^kJI ^KJl Ja 3LpJI ^ 4Jjj^J.I 
<la_jj ti /ya (jj^Hj 3jL_c j-a$ i ( _ y jjjJI ^jijjlII ^j^i o "»JI jl i(RNA)1.£.j 

JjijJL*. /ya QJ^" J j^jJI «1 .(j . J» Jl (j-C (-JiJUtj tiJJjLJ j-Aj t3jL^>.l^ 

j^_cxJl (j I I Jl£.L« « I > S» J\ 4_i_L) «LjLJuj <Lu l_L<a_|^J 1 ^LtiJI Lal . lJ^Ll^» 

^yLa (jijJLjfcj V j 4 ' a liJJjL^j (Ribose) jj-^JI 3-^ 4 ■ j.„<^i ^ JJ^aj ^jJI 
ljuJLI ^j-u-al— >J! ( _yu1 ujVI Lr lc 4JlSLlj i^^jlj w 1 - "t l ijjVI 

,^ya 4_rvLLij i£j-=*-i 4_jli>Jl « t . (j .j» .U l^j^kJL) <U j-ajJJ (Uracil) Jj m.Ij^j 

» (Transcription ^.iniTI 4jU*j (jr*-^ ^* J^>" («! *o . j» Jl (>a ^1) cjIjj^II 

i4jjj_>s /ya Jl_jliI « I .(j .j)) Jl /ya (J^jlja ^jj ^c-jlmJ ^jj <GL^ ^_£J>Lc (jSLifoJj 
(li.j.j)) Jl /y 3 (_JiJt V • J^l (jr^- jL ^-.5^ jj 1 n 'i 11 /j_SL^_j I Jl£Laj 

4 "1 r^^j j 1 11 ^|j_j^I ^ JlA /ys ^jj JS" /jl ^cJL*JI t_-<_5tJ^ 1 4_uLi_ajVI 4_lL>JI ijr 3 
j '^^< /;j^-J CjI^^J^jsJI o'juSs Jjla (j! SjLiVI jOjsoj .j^L^ (j^Jjj-J Jl 
. Jl-uj jl^ 'i i_a^/T 4 1 <>i 1 Jl CjHaj jJ-Sj J-Aj «I . (j . -1 » Jl oU(j^j_>- /_ys ^_li5o 



<1>J>^ o* <( f 'O * J » -M ^ L ^ LJ1 J '(Double Helix) . hr\ M\ o4>W' 

tjrU.il) i-jjjj^/l JlcIj-SJI Jus- 1 jj-o L^Jua JUwl jJI cJilLlj tCjl Jl.uj> j KlJL 
j V ^jJsjJLl ^jj^I^W (( ' -II *\£j — ^ ' 3 . dil — a — cuj B Sj aj ^1 

tol fii^ll jj^c 5Jjj iuO 3j < „L^Vl 3jls-^JI Jixj i(Gene) 2^j>ti 

(JJ^ILskj CjLjjjJ.1 ^jlajLjOj «I .j» . J» J I ^j-a j % m 4_i_Lx3 3jLuc ijr ^ 4jjjJJj 
4j1 ^\ . JJ-Jt-o ^ ^^sLJv (J^jj^j ( *_Lu3_a ^LIjI (j_C 4-1 j j r, i U CjLojIa-U ^lc 

cjujjjU -jr'nj ^ Ic "i ^ — mi J I ^j)i_L->Jl (jl di — <*JLafc_J 1 < ^ mi " ^1 j_ a j 
(Proto-Oncogenes)(£jUi ^ ^Slll ^ j j 43 jl) 3; nU i ^ jlr J.^. ^ ^1 

^ J^jl3 L ^iSI 4 j m.L^VI 3ju^jJ1 JiUj jjfcj »(Base Pai r) ^jlcLS^J* 

a j ^ c_j£^_-a ^j^. tfjLj r j-Aj «t . (j < j » -J I j! « l .<j . J)> Jl ^J^v t *Cp 

i^jjjJLjLtiJ J I (J^J^J i(Jrt_jjl :4_jJLjJI (j-a^uVl JL_>. I ^Ji»- JU 

j^j3j)"ijl mi U Lol (ji-ojlaJI ^jljju ^j-ujjS/Ij «A, G, T, C <— 3j_>-^/Lj L4J 
CjUm^j>J| «LljoLIjJI 3 1 ^^LpJ! ^jljJlIl I JLA3 ; t j^j|j_iJ( ^JjI n "n j 
1 ci j \ <u Mg jJI jJb ((l.jO»-lJi hc\ tl ^jjJ-^l JtaJj> jJI 3j>j_j>-jJL! 

,4jjljjJl Ml i L) <t < llj 

c-lj^jj ^ Ji^jG ^1 dLlJ! Sjl^j ^^3 i(Nutleotide) 3juj^j • 

^-ij^l 4_ujj 1 Juilj^Jl Jo-t tjja t— oJ Uo 3 « | . ^ .j» Jl jl « 1 ,<j . J» J( cIjUm^jl^ 



o|jL_iJjjiJI i_fiVT lLsjjjj .(« t .(j .j» Jl < _ T 3 «l .(j * -1» Jl fj\3e-Ljj£^\ 

.a I (j j» Jl « I »(j * J» Jl CIjU^jjv JSLctuJ (jsyti.i Lgju&AJ 

^aj >(Kilobase kb) SjlcLS jLlZ • 

£jj L-filf JjLjlj ^pJl 4— al mi U Sjl i r j-Aj «1 .(j .J» Jl oULjJ^k Jj-La 

^1 4_Jal m, U {j£- 2j\ : c jjk^ :(Megabase Mb) .f) 3j-^U& • 
jji^JI 4_cj-4j^a ^1 cr* »(DNA Sequencing) gLp.A» Jl^Llyi,t<» 

SjLJVjJI J!LftJ ^_^J1) dtl Jl-CJJjK lll jl (jJi-L^Vl <. t rjljj 4_3j_*_4 1 ^ "U i «I^J ^4Jj (jr lll 

jf 4_Ljljo 4jj^a t_-Lj^jj <J_>- Ju <JT HJI « ! .(j . J» Jl f-<J^j->- 4 j < iiL-LiVl 
^J-^-Jl ^-u^j (jf JLjlj ^jj ^jj m ^Tl 3^1j_3 j I 4 1 < «1 miII 4 jl o rj *« f .(j . J» Jl <j--a 
SJlc\ .lul4.^ 4JL«_tLL« ^ < n j (^^Li- (j J-LcJ J I 4_t. ui a 3jL»j 4_uXjJ 4_3j_«_a jljJLl 
Juj ui-lJl 4 U t ^J^ \ * "tl ^_jL_Hj jJjJjno ^jlj^ 1 4 uoL>Jl l^jLoj^jVI jjiaJLi 

£> u^Vl i.iujj tj^aJ (j f ^jU'f ■« 'i < fc n -v i (Gel Electrophoresis) ^Lj^-^JI 

jrGj^-jJl 31 1 ii I m 1 fj^^J * L^LlLhj jljJtl « f .(j * J» Jl 4 tUq ^ 4_*jjVl 

4_j_jjijJ ^yjS Ji»-JU ^yllJI 4 j 'm aVl (jla^-A^JI J ml m" 4_^j_«_a^ ^^iisJ! 

.(U JSL^JI jJ^I) 

j I ^_iLHj :CjIajLHJI (jja dJjfi^J £y» 4jjjJLI «1 . (j .J» ojSllj »(ExOIl) ijjj*j±> 
&JJt> J ^ i n'ij lt jrUj^_j ^1 LajUljj «I . , j» ^-J} I ^ V m') ^Jj 4 1 mi 1 1 n 

^yliJI^ CjUjj iu5>VI (Jiitlj (j^lll cijL»jLlllL) c*jjjJs Lo lij 2LLJ5 4 i . n't *Ji)L»jLllIl 

^ \ Q "< <1 "wjJi ^-JJ V (l)^Jj « I O * J» Jl ^ < ii M (^yjfttj i*— lljj^JuVL» ^«t-, i.m" 

CjIjjJ-1! (j^aJU ^JJtulj) 4jjjJL1 4_j_L» ^ys> j-£ s $\ <ij_>JI jJSLdj ^-Aj t ^jajj^—J I 

Cj>3& ^-lllj c-iUj m. <yi Jlit^j (^jJI «1 .(j .j» Jl j(Intron) ci^*-^ 

4_^>.jJJI 4_ t .U *t ^L^JI ^3 U! ^ Jj "i <i "II 4_xjLcj .j)> Jl ^ 4J!u>> 

4^3e_ju3lj 4 o Vin 1 1 CjLsljLuJ I aJJt> 4 j Uj^ . (jrpj|j-J L 4JbLg.lt, Ij 4-jjIjjJI 



<fuh J< m. 1 a 4_aLkJI « J .j . j» ^ J-^a^tj j ^ tl »(Mutation) 3j-ita 

^ISJI l_.i_l.io" JL_3 4 ^ a ^jLjj (__.II i^^-ol^-Vl ijia-ftJ L? -3 j' L>Jl (_____• Lc_Si 

^..Lc. (^>^l o-jLS^I -v ^1 gj nU Tl (^J>Jj JL_iJ_ (jLl-v^M *(> > ^' 

i(DNA Polymorphysim) « _t » 

^j-o < n 1" — 3cj 4 — SlaJULl o j 4_jj — _v_U L-kij^ >J1 jjl i 5 J _w|j 4_j^ 

CjL-jJuLj (jt ^s ^-K 'V.-" k "t <iiJiAJj i3j_=w^/l ^ "i ^ j O^—^ — ^ 

i(SingIe Nucleotide Polymorphism SNP) J15L._Vt5.vt * lt>3i\-u>Jt 

C_J___Jej| C_J_JL_bj t^,U-J»Ji (____ 4 ^ ^ a cJullaj 4J (J5^-J JL^^ ■ t j^>* ' ^j-C ^______*_i 

( J__»LZij j_L<MJ (^IlJI^ 4 <i tv. < t, I cj^Lj^ i uTJI ojla j^j 4_9^_«_L. (JL>J.I 1 jla ^-.s 5^ 

Chromos 4<iK1l L^L-ol ^j^ji^ «UJ-> i(Chromosome) ^i-cua 
oju4) 3jJL_a £j-Jj 4_j ci n "ill (jL- s I j£Laj ^ t u yl\ Ljr ijLj^ S oma j <J3^ Lr- L *- i 3 

(j-ul ^1 1, j a L;rJ Q ljuJLI 4__j_L>JI ^\ — lu oj! jjJa (jr ja 4_1jJ)j l^^^ (J^ '^'^ 

(Metaphase)^jJl <j\&\\ ^ CjI j ; j .4J£U-4 4_o3_l3 3 jl o r o j ^ 

^jJL>u 4 <i l"i ->J, 1 4_»_>J1 CjLuL£JI ^Ijjf . 4_uljjJI CjLa^i*JLl ^ j o ^ ^Ir ^jJL^tJ 
JJUlIL) m j Ld I JUfcj tdil j t j irtll /j^o 4 nl" ~t^a jl, l C. 1 ^1 r LfcLjM_>- ^ 
i*\ ( _ T ic ^^ILs^j jLoijVI LjM^ (j^a 4,-lo i ,ty 4_iiiv. . J£j ( _^=.L>Jl ^ t i < r\ \ \ 



( — 9 2! I 4_u.i 

fO; I d j ^ j :(Gene Therapy) ^.U-^Jl SL^LaLtt jf £Dj>Xl3L»t}LjL* 

4_jLi_> i ( ^ r Ji^ih^l\ I (jl<i r JLir ji 3j <it-n 4jjjJJ tilti 4jLlo| ^yjLfcj ^j>>j^<> 

jj I JLaj CIj 1 i ■>< j a \ \ (j) /t t) aI JLtt *< ■<,.»! 1 'f flg 3JuJl£. J}^la_> c_jLc*aJtl V-Jiif 1 
4 j p'Ctl tjdjJjjj 3jl Jail 4_t uj \$j j n ! I CjLJjjjII JIjJ <±»-l->. t LjjIjj JjUU 

ju>.L ^jJ! «I .<j . j» Jl <j_* 3 j La ^ 3jl i r jjfcj i(Plasmid) i \ y <i f«3b 

iiHUI (S«l>?^ L)>^ 

L^jj^oj ^jj Ijt^Likj 4J^ u £LaJ1 4_lL>JI ^ rtiaH <jl (Jj£ 1 ^ < n i t_rtf.Li>Ti 3jtLt ( _ T -A a 
j o < (tMjtUj »aI r nn'iVI 4 jlor ^j-C <L>uLJ1 4_xajjj^>JI b}L>J1 (J ^\ L^JLnluij 
^^ic LjjTtSL i t \ 3 JlcL_u_« ^3 ^jkLuJ <ZjIjjj^o j^^JL ^^ojtj <Li! L^Jua 3j_u5s cJijLLb a 
LfcjL^.L (_-.ll! 4_j_^_x^>Jl CjIjLJall LlJJjJj . 4_j_a_u^J| obLiall SUojLS-a 

JoLlU liUllj t(jy jl^jJl I4J ^ JLfl a Jl3_oj CjLL^IJ^I <]Lv ^ ^LhjVI 

CjLh x, <v-<-rr^L-iJi (j! L^jij . .v j <j„ 1 <t^4 — jJ t 3-i^>.jJLI oIjjjJLI 

«iLo-LsJI (j Lfl 1 3 « <i ii \ t_ocLiia3 jjl (j^l^. 3j-lLa L^jlj «t . J . J» Jl j^jo 3j_xjLjud 

^ I 4_ocLi-o_4 j 7c_ouj i— i i A ox tiiJjj i 4_li I jjJ 1 c-jjLvTJI ^yJa L^j^ jLa^Lt^ij 

«t , <X Laj„j_l^j JiljJLl 4 tUrttl tiilj JL_>.JiL) LiiJli ^j—jcj « I . (j . J » 5 * U» 

JaJu tdJi J-juj (Recombinant DNA Molecule j! ^tl ,y „j «» ,„>L-aJ1 

La j! 3j-^LLaJI CjLjjjII ^ t AM. KW ^ L^aljLj5*LLu«V 



1 ^ i j - U ... b j, " ( < j H t j J u jJLi-csi CjLmj jj j t (Virus) ^j^—j-fl 

L-tj_^jJiJI 4 L->j„, / ^j^SLj 4jI1JI ^jJLi— >JI 4l>-l J Jl__».^j i_3^L_c. i^^-Ti— -vo j 

^ Y cjLjjjII jj-tt Jjl^ (j;^_l_>oj t _£>->- ^ ^ ^jLjjiSJLi 4jjL_L-o 

4___Llll ^nii'i (j-ujjj-Lfl 1 o jlr JIJLaj 4_j_c L^oj'V I cjLi-ujj j n 11 jlIc JL_>J1 ^^Jt 

^(Prokaryotes) ^^JLll cjLojuMLs ^ <Tr ci>L£L£ :(Archaea) LjSji 

3j-3,v" r <i a Sj-jJLud 3_sj._ ^yAjiCCaenorhabditis elegans) aj3L+^u3\ -oj_> 

J j n t " H 4 j j mi 4_pJ1 CjLljLSJI £j £J-*^>- ._Jul!1 ^ jjl_*__o JL3j i4jjLuJLl 
^ JJbj . 4_l__.IjjJI 4jj__lII jl <t <o jA ist a (^y-Aj .(^ylajVl 4_>*j ^J^J^li 

c-Jji-Jfc-TJl £"^J <Ua)^ ^JL-jeJLmJ tjr^-^ 1 ^ * ^ ~v jJ»__t___]j . J_t___Jl ^1 _Sj j_^JlII 
^L-l ^yjS 4_jjIjjJ! L^J^ d <"> Cu^j Ju9j . 4jIjjJIj jjlalll ^lc <_>«jJwJ ^^Ul 4_.L0.lt J I 



:4*l>ll 0*1 jll 1§\ 

n <]r\\\ * 4j 3 n'g 4jjLLa <4_jj1 jjJI ^U-uJLt^JI jJjLjlIS JLq^>i-4 J L o-^t ( ) ) 

.^Y * * ' j»Lc AjlAs ) Ljjj^-ii 

jjJI^jJI 4_<u-> ^3 , mv ^Ojj^I tc-tb^lj oj-^h 4Jal ^"ill c^yi ouJUJLl 

lIiL-uIjJlL! ^^LLa jl J i 3-4 j Jugj>-1 *Loj>>jJ utoLlx>Jl 4jlI» t h fiat ( i ) 

.Y * * * 4u*£*jlil\j 

.Y * * * Lj^j_4_u t^jj m> a J 
^-laIj-jI ^ n 1-» a 4, <a < « 4_u I llj I 3j_l-uuJI i^jJLt_>Jl» i^JLj^ljL* (V) 

.Y* • 1 t YV0 jjui co^SLn 

k 4_3^jtil ^Jl_c 4 1 ml i ii 4_olj^JI 4 i m t <fltl» t^jti (nTt iUaJJh\j (A) 

. .oj^SJI itjb^lj o>^'j 2^LaiU ^^^1 l> mL>S\ 
^Lc «(jj^LM «tl ^ 4^>.jll j^Ulj (DNA) «UjJI» (*\) 

.Y« • * ^,.o / ^jj^I .^LiJI JiJLx!l i Y^ jj^a 4 ^iJ! 

. ) W\ t4 i iLiaL>Jl 4juIaJl _ (jLjjJ 4 Ti'C o i^^c 
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